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Day...April 6 


nrae outstanding performance 
of aircraft necessary to our 
National Defense has been the 
result of close cooperation 
between the Air Corps and 
manufacturers of planes and 
equipment. 


WASP and HORNET ENGINES 


PRATT & WHITNEY AIRCRAFT 

,..jM*--nAVISION OF UNITED AIRCBAFT MANUFACTURING CORPORATION 
EAST HARTFORD CONNECTICUT 
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Now watch 


LL 100 OCTANE AVIATION GASOLINE 


100 OCTANE MAKES POSSIBLE: 


Shell announces 100 Octane aviation 
gasoline with only 3cc of tetraethyl 
lead per gallon. Tests show remarkable 
advantages over 87 Octane fuels, 
provided engine stresses are not exceeded. 
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PRECISION BEARINGS 



For Aircraft Contro 


s 


A pioneer e«perience of a quarter-cenfury is reflected in the manufacture of the 
PRECISION Aircraft Control Bearings pictured above. During the World War, 
and In the years since, NORMA-HOFFMANN PRECISION Bearings have been an 
important factor in aircraft construction, In many vital applications. In practically 
every history-making flight, NORMA-HOFFMANN Bearings have participated— In 
planes, engines, controls, instruments or accessories. 

The first high-grade ball bearing control pulleys were equipped with these NORMA- 
HOFFMANN PRECISION Bearings. And NORMA-HOFFMANN engineers, still 

pioneering, have developed many of the distinctive bearing types now accepted in 
aviation practice. Today almost every representative manufacturer of aircraft and 
equipment — including the U. S. Government — is a user of NORMA-HOFFMANN 
PRECISION Bearings. 

TKa NORMA-HOFFMANN line of 108 distinct sariei includai— basidet 
central basrings— PRECISION Sail. Roller and Ttirust Baarinqi lor prac- 
tically every aviation raquiramant. Write tor the Catalog, and the 
bootlat "Precision Bearings for Aircraft Controls." Let our engineers 



NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 

PRECISION BALL, ROLLER, AND THRUST BEARINGS 
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BOEING SCHOOL explains the purpose behind its 


2-year “AIRLINE PILOT & OPERATIONS” course 


. . . the most 



At a division oC United Air Lines, Boeing School 
is natucally in an outstanding position to accom- 
plish this purpose. 

Officials of United worked with the Boeing 
School faculty in creating the "Airline Pilot and 
Operations ’ course. Your entire 24-months of in- 
strunion — flight, shop and laboratory — is based 
on actual ait industry operations as practiced by 
the most experienced airline in the world. Under 
2i full-time itutructots you get a background of 
theory and practice such as no othet air school 
is in a position to offer. 

In Boeing School's nine outstanding shops and 
laboratories you thoroughly learn 48 essential sub- 
jects in the fields of Design, Metallurgy, Fabrica- 
tions, Power Plants, Air Laws and Reflations, 
Meteorography, Avigation, Communications and 
Airline Operations. 




complete in America 

planes of 9 distinct types — from a 165 h. p. trainer 
to Che largest multi-motored traruport plane io 
any school in Che United States. 

lyrile for new School Bulletin 
Whatever field of aeronautics you ate interested in 

— from the factory end to airline administration 

— there's a practical Boeing School course to fit 
you for it. 1116 Boeing School Bulletin dc- 

convenient payment plans, enrollment reouitements. 
Mail coupon below for your copy. 

Next regular enrollment June 29 
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*^011 may fly from border to border . from the 
Pacific coast to the Atlantic coast ... and you’ll find 
this new Aero Mobiloil available at virtually every 

In private flying, as in scheduled air transport, the 
trend is to Aero Mobiloil, because of its proved de- 
pendability under all flying conditions. 

Sup Bl the sign ct FrirnJh Srymcil 


So CONY -Vacuum Oil Co. 

INCORPORATED 

SMNOAKC on OF NtW TO*K OlVISION - WHItt SIAR DIVISION lUHItS DIVISION - WHITS SAOIE DIVISION 
WADHAMS on COMMNT - MAONOIIA PEKOIEUM COMPANY . OENEIAL PETIOIEUM COEPOPATION OF CALIFORNIA 
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What Chance Has 
the Pursuit? 
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(where explosive projectiles may be 
used) to the airplane ol 10 tons weight 
is six times greater than it would be for 
six pursuit airplanes of the same total 
weight opposing it. 

Also modern armament (either ma- 
chine guns firing solid bullets or small 
cannon firing explosive projectiles) 
favors the pursuit ship. If both planes 
are armed with machine guns of the 
same range and caliber, the danger to 
both machines, if not equivalent, is at 
least comparable. If the pursuer is 
armed with a cannon, however, he will 
attack his adversary in such a sector 
and at such a distance that defending 
machine guns will be ineffective. And 
the pursuer armed with a machine gun 
only may (because of his greater speed 
and maneuverability) attack a ship 
fitted with a cannon in the sectors in 
which the cannon cannot be brought to 

Since superiority of armament is the 
keystone of the Douhet philosophy, if 
that element is missing, the whole theory 
collapses. As a matter of fact there is 
no other point on which his error is more 
certain. Although multiplication of 
armament may he valuable in fighting 
on land or sea, it is entirely useless in 
aerial combat. One must distinguish 
between total ballistic weight and effec- 
tiveness. Douliet's battle plane would 
be entirely at the mercy of a pursuer 
who might be 100 times less powerful 
in terms of foot-pounds of energy at the 
gun muzales. 

Field of fire 

For defensive armament against pur- 
suit, a single gun position or a single 
turret will always unsatisfactory no 
matter how extensive its range of fire- 
The pursuer will always be aware of 
the disposition of the armament of his 
adversary. He will know the extent of 
the dead areas and will naturally make 
his attack in those sectors. For example, 
against a two-place machine with a 
single rear turret with a limited field of 
fire downward, the pursuit will attack 
from below. With the defender’s fiehl 
of fire limited by his own tail surfaces, 
tlie pursuit will attack from the rear. If 
the fuselage and tail surfaces are de- 
signed in such a manner as to permit 
an almost unbroken field of fire to the 
rear and below (as in the case of certain 
French airplanes in which the fuselage 
aft of the cockpit has been very much 
reduced in cross-section) the single- 
seater will attack from the front. 

For defense, probably the least that 
can be provided are the two upper-tur- 
rets and the one under-turret as used 
on the latest French mulliplace de com- 
bat. 

Design of fiirrcfs 

Turrets are obviously sources of high 
pa'asite resistance and it is quite a prob- 
lem to keep their drag low and at the 


same lime maintain their effectiveness 
as gun positions. By using tail guns 
and batteries of machine guns in 
“blisters” along the fuselage (as in the 
most recent British and American prac- 
tice), all dead areas may be eliminated 
and, at the same time, a satisfactory 
speed may be attained. These solutions 
all have the same basic idea in common. 
Instead of using a few guns ami attempt- 
ing to obtain a very wide range of fire 
for each, the total number of guns is in- 
creased and the sectors in which each is 
responsible for defense are considerably 
narrowed. 

Aside from increasing the defensive 
efficiency, a multiplication of defensive 
armament as outlined above has some- 
thing to commend it from a structural 
point of view. On a large airplane the 
weight of the gun is no great conse- 
quence. The real trouble comes in 
mounting it to obtain a very wide range 
of fire. The best solution then is to re- 
place the single gun mounted in a pro- 
truding rear turret by three or four 
guns placed in the fuselage, each having 
but a limited field of fire. The increase 
in weight carried is more than offset 
by the decrease in overall air resistance. 

But. on the other hand, extreme 
segregation of this sort reduces the 
effectiveness of the gunnery. Whether 
an operator is provided for each gun 
position or whether one gunner moves 
from station to station, it is difficult to 
do any effective aiming, for the pursu- 
ing airplane passes through each defen- 
sive sector very rapidly. This is, of 
course, to the advantage of the pursuer 
lor, in order to take correct aim, the de- 
fending machine gunner must be able 
to follow the lanset some time before 
opening fire to make the necessary cor- 
rections in his aim. Could we possibly 
expect a gunner to aim correctly if 
there suddenly emerged into his range 
of vision, say at 45 deg. of the expected 
azimuth, an airplane whose angular 
velocity might reach 100 deg. per 
second? 

fiallle cruisers in /«r»n«lit>n 

In tactics, history has taught us to 
licware of precedents. Experience has 
always failed in forecasting correctly 
the value of a new implement of war 
or a new method of combat. Past ex- 
perience might be helpful to demon- 
strate the errors of the Douhet philoso- 
phy if he had chosen new tactics for hi« 
combat aviation. But he made no novel 
proposition in this field. He retains the 
mass formations that the last years of 
the war of 1914-18 proved to be appro- 
priate for slow, heavily armed aircraft. 
But since that time speed has doubled, 
bombers of 2 tons gross have grown to 

clianged. Therefore a triple extrapola- 
tion must be made (in speed, in tonnage 
and in armament) to prove theoretically 
the merit of the defensive power of 
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mass formation under attack by pursuit 
planes under modern conditions. 

There seems to be little question but 
that progress made in speed is all to the 
advantage of the single-seater. Also 
there is considerable question as to 
whether the mutual defense resulting 
from a mass formation is superior to 
individual defense. Once a mass forma- 
tion of heavy aircraft has been broken 
up by combined anti-aircraft and pur- 
suit attack, it would be very difficult for 
the cumbersome ships to reform rapidly 
into a compact unit. 

That the progress made in armament 
favors the pursuit, however, there is no 
doubt. Single-seaters of the future will 
be armed with two types of guns, (1) 
the small caliber machine gun, effective 
up to about 100 yd, and (2) the small 
calibre cannon effective from several 
thousand feet away. There is nothing 
in the external appearance of the single- 
seater to indicate which type of arma- 
ment is being carried. Although a mass 
formation might be excellent defense 
against a pursuit machine armed with 
a machine gun only, it would be entirely 
Ineffective against the longer range can- 
non-plane. Viewed from the attacking 
position, the wing surfaces of the mass 
formation would represent 10 per cent 
of the total area of the forward field of 
fire. Such a target would be almost ideal 
for the attacker. He could empty his 
cannon frotn 3,000 ft. away .and be 

One cannot overlook the changes that 
such developments will bring about in 
combat of the future. The cannon plane 
used for pursuit marks the end of the 
military usefulness of the Douhet forma- 
tion, Such formations would be per- 
fect targets for pursuit planes firing 
from positions well out of reach of the 
defending guns. Calculations indicate 
that out of each 1,000 lb. of ammuni- 
tion fired, one or two of the large 
bombers would be shot down, having 
been hit at least fifteen times. Since the 
original invention of gunpowder there 
has never been sucli an efficiency of 
fire. 

When Douhet conceived the idea of 
the aerial cruiser, he added to the offen- 
sive power of the bomber a defensive 
mechanism suitable against the pursuit 
planes of that period. The single-seat 
fighter has made such progress since 
that time, in speed and armament, par- 
ticularly the Utter, that it has entirely 
revolutionized methods of aerial combat 
just at the lime when the Douhet type 
of heavy cruiser might have been ex- 
pected to bear fruit- Napoleon held that 
military tactics should be revised com- 
pletely every ten years. Technical 
progress is so rapid today, however, 
that if ten years were necessary to 
propagate new military doctrine, it 
would be out of date before it could 
even be adopted. This is just what has 
happened to Douhet's aerial cruisers. 
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H ighlights of Germany's new airship, Graf 
von Hindenburg, scheduled to make l.er first 
visit to the United States early in May. Pas- 
sengers, 50, crew, 40. Staterooms (two-berth, 
air-conditioned, hot and cold running water), p.-ome- 
nade, dining saloon, writing room on A deck; smoking 
room, bar, baths, kitchen, crew and officers' mess, etc., 
on B deck. , . . Dimensions; overall length 813 ft., 
maximum diameter 135 ft- 2 in., gas capacity (norm.il) 
6,710,000 cu.ft., (maximum) 7,063,000 cu.ft. . 
Power: four 1,100 hp. Mercedes Benz diesels, 16-cyI- 
inder water-cooled V type, 1,400 r.p.m. with 2;1 re- 
duction to four-bladcd propellers- . . . Performance; 
calculated maximum speed 84 m.p.h., cruising 78 m.p-h., 
normal range 8.700 miles ; gross lift 471,800 Ib„ payload 
42,0001b. (15,400 lb. for passengers and food, 26,500 lb. 
for mail and freight). 
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Be Prepared! 

A Boy Scout motto that holds a valuable idea for the airport operator 


By M. a. BiNhop 
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Flutter 


Resuming the discussion of flutter in wings 
and control surfaces begun in the January 
and February issues of Aviation, the author 
considers herein certain theoretical and prac- 
tical aspects of the problem of balancing. 




X 
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torsional axis o{ the {uselage. The as- 
sumption is strictly justified only for 
the horiaontal surfaces. Between the 
rudder hinge line and the fuselage axis, 
the angle is seldom 90 deg. But so 
long as the rudder post slants back- 
wards with respect to the fuselage axis, 
as it generally does, the result of 
neglecting the slant is conservative 
(Fig. 17), because a motion of the 
rudder as part of the fin will now 
actually be secured with an unbalance 
that furnishes, under an acceleration 
about XX, a moment accelerating the 
rudder at the rate about ZZ. More 
specifically, the permissible unbalance 
is such that a,K/l = «,. or AT = / 
land, if I denotes the moment of inertia 
of the rudder about ZZ. and d is the 
angle between XX and the fuselage 
axis. The effect iu question is likely to 
become important only when the slant 
of the hinge line is pronounced, as on 
flying boats with hulls rising markedly 
toward the stern. What is generally of 
greater importance than the direelton 
of the effective axis of torsion is its 
loealion. For a conservative estimate, 
the axis should be assumed in the low- 
est position that seems at all probable. 

In flutter which involves principally 
motions of the tail surfaces relative to 
a fixed fuselage, the flexural deflections, 
instead of increasing linearly along the 
span, vary in approximately parabolic 
fashion. The result is that the influ- 
ence of the tip sections of the surfaces 
is enhanced relative to that of the root 
sections. Balancing weights placed at 
the tips, and proportioned for fuselage- 
tail flutter of the type considered above, 
will thus be more than adequate in this 
case also. They may, however, be in- 
sufficient for a motion involving both 
twisting of the fuselage and distortions 
of the surfaces, because it is conceivable 
that the non-linear deflections due to 
one vibration might be opposed to the 
linear deflections due to the other, re- 
ducing the motion of the outer sections 
relative to that of the inner ones (see 
Fig. 10, page 26, Aviation, February, 


W HAT a stateroom is to the '‘Nor- 
mandie,” or a drawing room to the 
"Twentieth Century," the Sky Room is 
to the Douglas Sleeper Transport, Air- 
lines wishing to offer private accom- 
modations to a limited number of their 
passengers may select a cabin arrange- 
ment for the DST with the Sky Room 
replacing the forward two sleeper 
sections. 

Sleeping accommodations for two, or 

provided. The seats make up into an 
upper and lower berth, each 6 ft. 5 in. 
long. Complete private toilet and lava- 
tory facilities are available. The equip- 


1936). For this reason, and because 
some torsional deformation of the fixed 
surfaces must also be expected, it is 
generally desirable to provide a bal- 
ance slightly greater than that required 
for the rigid surfaces first assumed. 
Aileron balnm'e 

The problem ofbalancing llic ailerons, 
which remains now to be discussed, is 
generally similar to that of balancing 
the rudder and the elevators. Unless 
an aileron extends abnormally far in- 
ward, its hinge line remains very nearly 
straight as the wing vibrates. The axis 
about which the hinge line swings may 
be found quite closely by subjecting 
the wing to a load starting from aero at 
the root and increasing uniformly 
toward the tip (roughly representative 
of the loads actually associated with 
flutter) and drawing a straight line 
through tile end points or quarter points 
of the hinge line. The center about 
which tlie hinge line rotates is where 
this line intersects its original trace. 
If the deflections of the wing under 
normal loading happen to be known, 
they may be used instead of those due 
to a triar^lar load. The difference in 
the result is slight, and on the conserva- 
tive side. Lacking accurate deflection 
data, it is safe to assume the effective 
axis at 0.25, 0.20 and 0.15 of the semi- 
span from the wing root for aileron 
spans of 0.40, 0.70 and 1.00 semi-spans 
respectively. These figures refer to 
cantilever wings. On braced wings, 
the axis or rotation may ordinarily be 
assumed to coincide with the effective 
nodes. In all cases, balance is attained, 
as on the tail surfaces, by making the 
product of inertia of the movable sur- 
face about its hinge line and the axis 
of rotation of the hinge line equal to 
aero, Overbalance is desirable for rea- 
sons discussed before, and (in rare 
cases) because the hinge line may be 
slanting forward appreciably with re- 
spect to the axis about which it swings. 

An effective aileron balance may be 
attained indirectly through the controls. 


Douglas Sky noom 
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without making K itself zero. To 
render balancing in the ordinary sense 
superfluous, it is only necessary to pro- 
vide a mechanism that will tend to pull 
tile ailerons up when the wing is ac- 
celerated upward, and down when the 
wing is accelerated downward, li the 
pul! is just enough to hold the ailerons 
in position, the ailerons move as they 
would under perfect ordinary balancing. 
Effective overbalance results if the pull 
is sufficient to move the ailerons in op- 
position to the motion. An illustration 
of such a balancing mechanism is given 
in Fig. 18. The obvious advantage of 
the device is that it permits the use of 
ordinary ailerons without extraneous 
api^dagcs — the whole mechanism lying 
inside the wing — and that the balancing 
effect from a given mass can be greatly 
increased through the favorable angu- 
larities in the cable pulls. A strong 
"overbalance" thus becomes attainable 
at but a slight expense in weight. 

In concluding the discussion of bal- 
ancing, attention is once more called to 
the possibility of clamping the movable 
surfaces in place, instead of balancing 
them. A rigid anchoring in position, 
rather than any mass balancing, is, for 
example, the natural means of keeping 
flaps from participating in flutter. A 
certain degree of elastic restraint (al- 
though not actually a damping) of the 
controls toward their neutral positions 
results automatically whenever the 
hinge line of a surface suffers pro- 
nounced bending, for the surface tends 
to align itself so as to bend in the di- 
rection of its least stiffness, ft would 
seem that this effect might be of dis- 
tinct help on torsionaily stiff ailerons 
extending far inboard, i.e., into a region 
of fairly high flexural curvature. A 
mechanism similar to that of Fig. 18 
might also be used to produce clamp- 
ing instead of balance. As previously 
pointed out (Aviation, February. 1936) 
an elastic restraint on anti-symmetrical 
displacements of elevators can be pro- 
vided by a torque member connecting 
the elevators. 


ment includes the usual reading lights, 
and call buttons, also a removable table. 
Heating and ventilation arc automatic- 
ally controlled. The doorway to the 
room opens In such a manner that the 
interior is shielded from the view of 
the main cabin. A passageway on the 
left side of the fuselage gives access to 
the buffet and cockpit forward. 

Announcement has been made that the 
private compartment will be supplied on 
some of the DST sleeper transports 
shortly to be delivered to American Air- 
lines. No schedule of tariff has yet been 
announced, but it is safe to assume that 
a substantial "extra" will be charged. 
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K«acord of Pro^rosN 

O NCE again Aviation looks liack over the record 
of the year that has just dosed anil casts up the 
score in terms of the years that have preceded it. 
Once again wc are justified in giving to our study a 
tide that was coined some years ago, for our record 
continues to be one of definite progress, a story of a 
steady march from small beginnings toward a future 
that few dare even yet to visualize. 

Charts and tables are liut feeble indices when, at 
best, they are outdated even before they can be 
drawn np. They are sialic when they should be dy- 
namic. They give merely a snapshot of tile instru- 
ment board of the industry. 

Be that as it may, wc have combed through all 
available sources of information to catch the picture 
as it stood at midnight of Dec. 31, 1935. This year 
we present it in a new form, as a supplement to this 
issue. It is to be found between pages 67 and 82. 

On QuestioHN of F»et 

A t THE MOMENT we have no intention of at- 

tempting to decide the issues of the three-cor- 
nered ‘‘have-you-stopped-beadng-your-wife,” ‘‘whero- 
were-yoU'On-the-night.of-June-5*' argument that has 
been going on in Washington lately under the guid- 
ing hand of the good Dr. Copeland. At this point in 
the proceedings we would simply like to remind the 
distinguished senators that there is often little rela- 
tionship between testimony given with apparent emo- 
tion in a loud voice and the facts of any ease, 

We would recommend to the committee a careful 
study of a survey of pilot opinion turned in a few 
days since by the Air Navigation Division of tbc 
Bureau of Air Commerce. Altogether, over 1,100 
transport pilots with combined flying experience of 
close lo 3,000,000 hours replied to the questionnaire. 
By and large, most of the men who fly the airways 
find conditions generally satisfactory. On the other 
iiund, there are frank criticisms and numerous recom- 
mendations made to correct conditions that appear 
unsafe or unsatisfactory. Again, we are not going to 
attempt lo strike the balance, or to detail the replies, 
That would be a job far beyond the limitations of 
our available space. Here, how'cvcr, is a fype of 
testimony offered to the committee that mav fairlv 
be considered as competent, At least it serves to get 


facts out into the open where they may be attacked 
properly. The combined opinion of 60-odd per cent 
of the 772 airline pilots of the country should draw 
a lot more water than the "emoting^ of certain "ex- 
perts” who, according lo report, pul on a swell show 
while "investigating" certain of the airlines. 

It is high time that someone injected some realism 
into the sad business of Senatorial investigations. 
Already loo much sheer blather has been allowed to 
escape into ihe public prints. Someone with the in- 
terest of the operators at heart had better keep an 
eye on things of this sort lest they go too far, and 
the lines lose all their customers. When congress- 
men and other “experts” stand up and weep down 
inquisitorial shirtfronts (with full benefit of press) 
aboni the parlous condition of air transportation in 
America, the laity can scarcely be blamed if it boards 
the Century rather than an airliner the next time it 
goes to Chicago. 

l-ooking Forward 

I F YOU LIKE to tilt back your chair, put your 
feet on your desk, and specnlalc on tbc future, 
you will find material worthy of your teeth in a slim 
pamphlet bearing the Smithsonian imprint titled 
“Liqnid-PropeUent Rocket Development” by Profes- 
sor Robert H. Goddard of Clark University (Smith- 
sonian Miscellaneous Collection, Volume 95, No. 3). 

Whether or not you bold with the Buck Rogers 
school of thought that foresees interplanetary naviga- 
tion in the 2Sth century on a par with the transconti- 
nental trips of the 20lh, yon cannot laugh off Profes- 
sor Goddard's work as too visionary to rate serious 
attention, 

To be sore, after almost twenty years of experi- 
mental effort there arc as yet no fnll-scale passenger- 
carrying rockets capable of interplanetary, or even 
lunar, exploration, but the work so far accomplished 
gives some cine as to the direction future develop- 
ment may take. 

To dale, rocket flights up to altitudes of 7,500 ft. 
at speeds well over 500 miles per bonr have been 
achieved. More important — the problem of auto- 
matic stability seems to be at least on the way 
toward solution. Most important — practical fuel and 
combustion chamber combinations have been worked 
out that yield over 200 hp. per pound of motor — a 
real figure for internal combustion engine designers 
to shoot at! 

Much of Dr. Goddard's work has been done under 
grants from the Carnegie and Guggenheim foonda- 
tions. Although we have very little expectation of 
riding into outer space in a rocket ship in our own 
lifetime, yet wc feel that a modest amount of con- 
linnous research in this direction is warranted from 
the results already obtained. We hope that means 
will be found lo enable Dr. Goddard to carry on with 
hie interesting experiments. 
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Canadian Crniser 

Noorduyn Norseman designed especially to meet condi- 
tions of Canadian service 


Bod Noobduyn is well known lor bis 
work as executive engineer with the old 
Fokker Company and later with Bel- 
lanca. His last job of design in the 
United States was the four-place cabin- 
type amogiro for Pitcairn. (Aviation, 
November, 1932.) His latest efforts are 
concenlraled in Noorduyn Aircraft, Ltd. 
of Montreal, Que., Canada. His latest 
design — the Norseman. 

The Norseman is a light transport 
plane with features especially applicable 
to Canadian or other out-of-tbe-way 


flying conditions. It is of the high wing 
type especially favored by Canadian 
operators, and may be mounted on 
wheels, floats or skiis. Special attention 
has been paid to high cargo carrying 
capacity for low horsepower. The en- 
gine is a 420 hp. Wright Whirlwind, and 
the ship has been licensed for pilot and 
nine passengers or the equivalent in 
cargo. The cabin is large (190 cu.ft.) 
to accommodate bulky cargo, and is ac- 
cessible from four different doors, one 
of which is almost 4 ft. wide to permit 


the rolling of standard 50-gal. gasoline 
drums on board without difficulty. 

The design appears to be conven- 
tional, i.e., steel tube framing for 
fuselage and tail surfaces with fabric 
covering. Wings are also fabric covered. 
Trailing edge flaps appear on the por- 
tion of the wing inboard from the 
ailerons. Throughout, the ship has been 
designed to “Empire standard" require- 

The characteristics and the perform- 
ance of the ship appear in an accom- 
panying table. 


Whirlwinds De Luxe 

Wright announces engines in 
private owner range with trans- 
port features 

Two NEW ENOiNEs have lately been 
added to the Whirlwind line by Wright 
Aeronautical of Paterson, N. J. They 
are the seven-cylinder Whirlwind 320, 
rated at 320 hp. at 2,150 r.p.ra. and the 
Whirlwind 450, rated 450 hp. for take-off 
and 420 hp. normal at 1,400 ft. A.T.C.’s 
No. 155 and No, 125 have been issued 
for the engines, respectively. Complete 
specifications for these engines were 
published under Aviation’s “American 
Engine Specifications,” page 89. March. 
1936 issue. 

Outstanding feature of the new en- 
gines is the incorporation in their design 
of elements which heretofore have been 
available only in the larger sizes in- 
tended for transport and military serv- 
ice. In addition to providing special 
drive for generators, vacuum pumps for 
operating navigating instruments, mech- 
anism for hydro-controllable propellers, 
and complete radio shielding, the new 
engines feature full pressure baffling, 
automatic valve gear lubrication and die 
Wright dynamic damper (see Aviation, 
Jin.-, 1935). 

Apart from the new features men- 
tioned above, the 320 Whirlwind has all 
the basic elements of the older 235, 250 
and 285 hp. series. It has, however, the 
highest compression ratio oi the lot 
(6.3 to 1). It is designed to operate on 
80 octane fuel. 

The 450 Whirlwind is a further de- 
velopment of the Whirlwind 420 used 
by Commander Frank Hawks in setting 
several American and European speed 
records several years ago. It is also the 
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engine installed in the most recent Lock- 
heed Electras delivered to Eastern Air- 
lines and Delta Airlines. It also has a 
ratio of 6.3 to 1 and is designed to oper- 
ate on 80 octane fuel. 

Grumman Fighter 

Lateal in single sealers rieliveretl to 
Navy by Grummun of Farmingilale 


machine. Something of what we mean 
can be judged from the accompanying 
illustration. 

The ship is basically of metal con- 
struction with a deep semi-monocoque 
fuselage. Wing spars and ribs are of 
aluminum alloy with wing covering of 

Landing gear is retractable in the 
usual Grumman manner. Wheels pull 


up into wells forward of the lower wing 
panel flush with the sides of the fuselage, 
Bendix wheels, shock struts and brake 
equipment are fitted. Tail wheel is full 
swiveling on the ground, is completely 
retractaUe in the air. 

Cockpit covers, shown open in the 
photograph, slide forward to form com- 
plete enclosure. Provision is made for 
mounting full naval equipment, includ- 
ing two machine guns firing forward 
through the propeller disk, complete 
radio and emergency equipment. 

Power plant is a Pratt and Whitney 
Twin-Wasp, Jr. rated 650 hp. at 7,500 
ft. Propeller is a Lycoming-Smilh con- 
trollable. 

Overall dimensions ; span, 28 ft. 6 in. ; 
length, 21 ft. 1 in.; height, 8 ft. 6 in.; 
wing area, 230 sq.ft.; weight empty, 
2,575 lb., gross weight, 3735 lb. Top 
speed is reported in the neighborhood of 

240 ni.p.h. 


Ford*powered 

Canipbell monoplane designed 
around automobile engine 
While spending a few days around 
Kansas City last month we heard occa- 
sional and generally favorable comment 


Although Grumman's factory is less 
than 20 miles away from our offices, it 
was on Major Moseley’s airport at Glen- 
dale, California, that we had our first 
look at the Navy's new Grumman F2F-1 
single-seater in flying condition. We 
had seen them in process of construction 
at the factory, but the unfinished product 
did not give the impression of compact 
fighting efficiency as docs the assembled 





on a new ship that had been seen in the 
neighborhood recently, and, thanks to 
Mr. Hayden S. Campbell, its designer, 
we secured photographs and a few de- 
tails of its construction. 

The ship is an all-metal, two- 
passenger, three-wheeled pusher mono- 
plane. The wing is the basic structural 
member in that the tail boom, engine, 
landing gear and passenger compartment 
are attached directly to its main struc- 
tural elements. It is of the multicellular 
box spar types with a system of stiff- 
eners in the skin in areas where the 
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AIRPLANE WHEELS • 
BRAKES - PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 


AIRPLANE PRODUCTS 


BRAKE WHEELS 
High and Low Pressure 


TAIL WHEELS 
Low Pressure 


BRAKES 

Mechanically and Hydraulically Operated 


OPERATING CYLINDERS FOR 
HYDRAULIC BRAKES 
with Flexible Hose and Fittings 


TAIL WHEEL E^ 

For ”S 
Steerable and Swivelable 
with Shinuny Dampener 


KNUCKLES 


PNEUDRAULIC SHOCK STRUTS 
Designed and Tested to Meet Individual Requirements 


PILOT SEATS 


CORPORATION 
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model, powered with a Warner engine 
and fitted with standard flaps. Floats 
were Edo's Model 44-2425. Licensed 
gross weight was 2,500 lb. which, with 
a normal empty weight of 1,703 lb., 
gives a useful load of 847 lb. For the 
ship fitted with a wooden propeller, the 
useful load allowance will include three 
people, 40 gal. of gasoline, and 97 Ib. 
of baggage and/or extra installed 


equipment. With a Hamilton Stand- 
ard metal propeller, three people, 40 
gal. of gasoline and 64 Ib. of baggage 
and/or extra equipment may be car- 
ried. Full load take-offs were made in 
a 4-5 m.p.h. wind in 20 seconds. Under 
the same conditions lighter loads were 
taken off in 7 to 9 seconds. Top speed 
at sea level was about 120 m.p.h. at 
2,150 r.p.m. 


With Foreign Builders 

The trend toward two-engine monoplanes both for 




Its engines are Siddeley Cheetah IX 

ilili 


^™y the mono- 
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On the commercial side, one of the 
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the fuselage is oval in cross-section with a total of 10 seals; 440 Ib. of 

Si: ii — . isf' s r " ‘ 

ss-"“ss/ss„;s ISIS'S 




28 


AVIATION 
Afril, im 


AVIATION 
April. 19S6 



Chicago 

8 miles . . . everything clear . . . OK ” 


TEXACO 

Aviation Products 


(( 


Flight 1 to 


Ceiling unlimited ...high, thin, overcast... Visibility, 


, ,,and iPs“OK”for the engines, too, because 
they have this purer, tougher oil 


When dependable engines are the 
most important item in your opera- 
tions, it is paramount that your oil 
be right. 

You can take the word of 3 out of 
4 major airlines that Texaco Air- 
plane Oils, Gasoline, and Rocker 
Arm Grease have qualities that you 
absolutely need in your planes. 

These careful operators have 
proved that Texaco Airplane Oils 
maintain pressures at high tempera- 
tures . . . that Texaco Aviation Gaso- 
line delivers continuous dependable 
power at your propellers. 

We have made sure of this for you 
by studying the requirements of 
aviation and developing a special re- 


fining method to give greater purity 
in Texaco Aviation Lubricants. 

That is why so many airlines, after 
thoroughly testing leading oils on 
the market, have standardized on 
Texaco Products. 

Get in touch with the Texaco 
aviation representative and find out 
about these products. 

THE TEXAS COMPANY 
135 Easl 42nd Street ■ New York City 
Nalion-tuidc dUtribulion facUilies 
ta$ure prompt delivery 



A WIRE Aircraft Cord that assures the 
highest degree of safe, dependable ser- 
vice . , . the product of Roebling’s 90 years' 
of specialization in making wire and wire 
products. Q The choice of Consolidated 
. . , Boeing. , . Martin. . .Great Lakes... 
Bellanca . . . Lockheed . . .General . . . 
Sikorsky. ..Grumann.. .Curtiss . ..Chance 
Vought . . . and other plane makers. 


Roebling Wire Aircraft Products include:— 
Tinutd Aircraft Wire; tg-uire Aircraft 
Strand, Tinned or Galvanized; Aircraft Cord 
{6xy, yxy, yxig}, Tinned and Galvan- 
ized; Ferrules and Thimbles; Serving and 
Locking Wires; Control Strand and Casing; 
Power and Lighting Cables; Welding Wire. 
JOHN A. ROEBLING-S SONS COMPANY 
TRENTON, N.J. Brandies in Prineipat Cities 


ONLY A FINE PRODUCT MAY 


BEAR THE NAME ROEBLING 



AVIATION 

April. 19S6 

thrce-bladed Hamilton Standard pro- 
pellers. The ship is stressed ior future 
mounting of two 880 hp. engines. Gen- 
eral dimensions are: span 74.1 ft.; 

length 56.1 ft.; weight empty 11,440 
lb. ; gross weight 16.750 lb. Perform- 
ance, top speed 214 m.p.h. ; cruising 
speed 186 m.p.h.; normal range 930 
miles. With the higher powered en- 
gines the ship is expected to attain a 
top speed of 254 m.p.h. 

Although the two-engined ship defi- 
nitely dominates the overseas horieon 
at the moment, a number of high- 
performance, single sealers arc worthy 
of comment. 

One of the latest experimental ships 
delivered to England's Royal Air Force 
is the single sealer Hawker. This low- 
wing cantilever, retractable landing gear 
monoplane is a distinct departure for 
British fighting ships. Reports indicate 
that it has a top sp^ of 320-325 m.p.h. 
The ship is fitted with the new Rolls- 
Royce Merlin engine, a twelve-cylinder 
liquid-cooled V-type, with the so-called 
'Tamp head” shape combustion cham- 
ber. This construction permits much 
higher compression ratios and therefore 
higher output for relatively small over- 
all dimensions. Present rating of the 
Merlin is 950 hp. at 11,000 ft and 
1,000 hp. at 1,500 ft The dry weight 
of the engine is about 1,200 lb. and its 
maximum overall dimensions are : width 
262 in.; height 38.4 in.; length (includ- 
ing wood propeller hub) 78 in. For 
high-speed aircraft (of the order of 
300 m.p.h.) the frontal area of a glycol 
radiator is 2-2.5 square feet The same 
engine is being fitted in experimental 
pursuit machines being developed by 
Supermarine, Westland, Boulton & 
Paul, and Fairey (see picture below). 

Mentioning engines in passing, an- 
other interesting type is the new Arm- 
strong Siddeley Mastiff, a fourteen- 
cylinder, double-row radial, rated at 
1,000 hp. at 15,000 ft It weighs 1,540 
lb. and has an overall diameter of 


53 in. Reports indicate that the same 
concern is developing a three-row 
21-cylinder air-cooled radial, not ex- 
ceeding SO in. in diameter and intended 
to produce 1,500 hp. 

From Holland come reports of recent 
Fokker activities. One of our illustra- 
tions shows a number of Fokker CX 
two-seat reconnaissance machines fitted 
with Rolls-Royce Kestrel engines. Per- 
formance figures are not available. It 
is understood that a large number of 
this type are being built by the Fokker 
works in Amsterdam for the Dutcii 


Army Air Service and for the Dutch 

A radical departure for Fokker is the 
latest single-scat fighter, the D-21. This 
niachine is a low-wing monoplane pow- 
ered with a radial engine and fitted with 
fully enclosed cockpit. Landing gear 
is of the fixed type. Power plant is a 
Bristol Mercury VI which gives it a 
top speed of about 250 m.p.h. An 
alternate power plant is the Hispano- 
Suiza type Yers engine which is ex- 
pected to yield a top speed of some 
280 m.p.h. 




AVIATION 

April, 1936 



Fuel Tank Gage 

Liquidomeler announces selcclor 
type gage for aircraft tanks 

Liquidometer Cor[»ratio[i (Skillman 
Ave. at 37lh St., Long Island City, New 
York) consists of a combination selector 
switch and automatic dial change unit, 
Whro used with a tank contents gage 

of different size, the instrument provides 
a separate dial graduation reading in 
gallons for each tank. When the switch 
is turned to a given tank number, the 
dial graduated to conform with that par- 
ticular tank comes into view in a win- 
dow in the top of the unit. Optional 



ing signal with the iuel selector valve. 
Low level warning signals are also 

Gages of this type are also applicable 

moving parts of an airplane such as 
flaps, retracting landing gear, etc. 

Strainer at Intake 

DeVilbise Company develops fluid 
straiuer for spray gun mounting 
Ths new Type VS fluid strainer is de- 
signed to attach directly to the inlet of 
the Type MBC spray gun. Principal 
advantage is that ^e strainer takes out 
impurities just before passing into the 
gun and eliminates any pick-up from 
hose and piping. Strainer consists of a 
screen reinforced with a coil spring en- 
closed in a metal tube. Fluid flow is 
from outside to inside the screen. The 
latter is easily removable for cleaning. 
The strainer is connected to the fluid 
inlet of the spray gun. It is braced by 
means of a metal arm to the gun handle. 

New Thor Tools 

Two new ilems announced by in- 
dependent Pneumatic Tool Co. 
Two new items have recently been 
added to the Thor line (Independent 
Pneumatic Tool Co., 600 W. Jackson 
Blvd., Chicago, 111.). Both of them are 
the portable electric type, have applica- 
tion to many aircraft shops. 

The U-16 electric screw driver gives 
one hand driving operation for screws 



ranging from No. 4 to No. 12. All 
weight is concentrated at the operator's 
hand making for a well balanced tool. 
The machine is lOi in. overall length, 
weighs complete 3i lb. It is equipped 
with a slip dutch attachment. Screw 
sizes are changed by simply changing 
the finder and bit. 

A new heat gun (Mode! U-26), has 
been designed to furnish an airblast of 
400 d^. F. for thawing-out frozen 

drying electrical systems, spark plugs, 
etc. Equipped with an 850 watt heating 
unit. Four types of nozzle are furnished 
as standard equipment for various ap- 
plications. 

Aircraft Skiis 

Wasllinglun Aircraft & Transport 



Defaetment op Commerce approval 
on four sizes of airplane skiis was an- 
nounced by the Washington Aircraft 
and Transport Corp. at Boeing Field, 
Seattle. Eight different sizes are now 
under development. The skiis were de- 
signed to meet specific operating condi- 
tions in Alaska by A, Elliott Merrill, 
president, and N. C. Showalter, Jr., chief 
engineer, Pedestals are of welded steel 
tubing. Oak or spruce is optional ma- 
terial for the ski. Plain or sheet metal 
covered bottoms are optional Present 
approved models include skiis for ships 
of 2,600, 3.600, 4,600, and 5,600 Ib. gross 


AVIATION 
April, 1636 


33 


Announcing a New Series of 

HIGHER POWERED “RELIANTS” 



Business Accepts Stinson 

More business concerns now fly tlie Stinson “Reliant” than all 
other makes of modern four place cabin planes combined. This 
acceptance has been accorded the “Reliant” due to a super- 
dependability made possible by the fineness of manufacture of 
a design of such basic soundness that it permitted constant im- 
provement without obsoleting changes. 

The standard SR-7B “Reliant” carries more useful load and 
gives better all around performance than any of its predecessors 
but to accommodate those who desire to carry greater loads at 
high altitudes, Stinson now presents this new series of higher 
powered “Reliants.” These planes are stressed to carry greater 
loads at higher speeds and, of course, maintain those safety fac- 
tors which continue to be synonymous with the name “Reliant.” 

Stinson Aircraft Corporation 

Division of Aviation Manufacturing Corp. 

MICHIGAN U.S.A. 


MODEL SR-7C 
260 H.P. Motor and 
ControUable Pro. 


MODEL SR-8D 
2ftS H.P. Motor and 
Controllable Pro- 
peller. 


MODEL SR-8E 
320 H.P. Motor and 
Controllable Pro- 
peller. 


Prices and other 
specifications on re- 


WAYNE 
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SPERRY GYROPILOT 


.... 40,000 miUt per day 
by Sperry Gyropikt 




AMERICAN AIRLINES' 
SUPER TRANSPORTS 

SM007H.. AUTOMATICALIV CONTROLUD 
FLIGHT FOR PASSENGERS 

. . . assumes the burden of flying the plane 
and makes it possible for thecrew to devote 
their attention to navigation, engineering 
duties, radio beam and communications. 
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Vnnece$ieiry sale$ re$itlance 

T his sobject has long been a sore 
spot with every small school opera- 
tor in the country. The company which I 
represent is primarily a sales organiza- 
tion and I must say that if the Depart- 
ment of Commerce threw a piece of sales 
resistance into the path of onr airplane 
selling as they do in the sale of student 
courses by the application of the medical 
examination requirement, this company 
could scarcely exist 

The examination in itself is all right 
and I have no great quarrel with the 
amount of fee involved, though it is my 
personal opinion that it is just about twice 
as much as it should be. The ridiculous 
thing about it, however, is the require- 
ment which makes the student have the 
examination before he ever takes a flight. 
There is absolutely no question but what 
this examination should be moved up to 
the point where the student would not 
be permitted to solo until he has had his 
physical examination. This would un- 
questionably mean an increase of from 
10 per cent to 40 per cent in the busi- 
ness of the small unapproved school op- 

We have given some 2,000 hours of 
instruction in the past three years. In 
that time we have had a pretty good cross- 
section of the people who learned to fly 
and in absolutely none of these cases have 
we found any single instance where the 
physical examination meant anything at 
all from a safety standpoint. 

It is this writer's very firm belief that 
a change in the requirement making it 
necessary for the student to get his 
license only before soloing would be a 
great boon to operators in general. 

I would also like to go so far as to 
state that this company will cooperate in 
any manner possible to secure the re- 
peal of what we consider an absolutely 
ridiculous requirement. 

In closing may I again state that if 


your magazine should take the initiative 
to have this requirement changed it would 
be doing a material service to every small 
operator in the United States. — W ik- 
STON W. Kratz, President. St. Louis 
Flying Service, Inc., Lambert Field, Si. 
Louis, Mo. 

ExamineUion belore landings 

T here is no doubt that most pros- 
pective students approach the matter 
of flight instruction with considerable 
hesitation. The least obstacle in their 
path is frequently sufilcient to deter them 
completely from going ahead. Any step 
to esse their entry into flying and make it 
appear simple will help the business. 

It is our opinion that most instruction 
accidents where students without permits 
are involved have come late in the course 
and from parties who would have evaded 
the regulations however they were 
formed. If this is the case, the present 
requirement is not affording the safe- 
guard it was intended. Perhaps if the 
regulations were eased, there would be 
more general compliance. 

If an instructor is worthy of his trans- 
port license, he should also be able to 
Judge a person's aptitude for normal air- 
work behind the controls. There have 
been a number of prospects we have not 
cared to place in a separate cockpit for 
their first try, though in a side-by-side 
ship we have not been concerned. 

We therefore suggest that the present 
regulation be amended to the extent that 
no landing iiif(rnc(ii>« be allowed until 


Question 15 



Question 16 



the student permit is secured. This will 
facilitate gaining a prospect’s permanent 
interest, will not increase the danger, and 
will automatically take care of the prob- 
lem of charging for demonstration time. 
This plan also allows time enough for a 
prospect to determine his desires but pro- 
tects him for making a large cash out- 
lay before learning that he may he physi- 
cally disqualified for solo flying. 

In our section of the country there ap- 
pears no need to have more medical ex- 
aminers. — F. T. Kubt, diking Flying 
Boat Company, New Haven, Conn. 

Examination at solo 

S INCE the pilot or operator of a plane 
is held responsible for what may hap- 
pen In giving instruction I cannot see 
the necessity of medical examination dur- 
ing the period of dual instruction. It has 
been my experience that such expenditure 
of time and money involved in securing 
the student permit is discouraging both 
10 prospective students and owners. Since 
the pilot who gives dual instruction holds 
a transport license and uses equipment 
representing a considerable investment, 
his judgment should be sufficient regard- 
ing su^ students as he would care to 
instruct. Another possibility is that the 
Department of Commerce designate those 
instructors meeting Department qualifi- 
cations and permit them to give dual in- 
struction without student permits. I can- 
not see that there would be any reason 
for the examination until approximately 
the time of solo. I would not recommend 
that solo flight be allowed without the 
permit obtained through medical exami- 
nation. A plan whereby the prospective 
student could bring a medical permit from 
bis family physician would be sufficient 
until he is ready to solo. I can see no 
advantage in increasing the number of 
examining physicians unless it would be 
in a territory not now being served. 

The operator should be privileged to 
charge for demonstration flights which 
are now permitted to be given free. In 
view of the fact that only a small per 
cent of the students who start training 
ever complete the course it is a waste 
of money for the examination when the 
student knows so little about flying and 
is not in a position to judge how far he 
will go. I have also found that insurance 
companies either cancel insurance or in- 
crease rates when a student permit is 
obtained. — H. G. Mayes, Manager, 
Hunlmgton-Chesapcake Airport, Himl- 
iugton, IF, Va. 
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PIONEER INSTRUMENTS 



AUTOSYN REMOTE INDICATING SYSTEM 


The Pioneer Autosyn System provides a positive means of remote instrument 
indication employing a proven principle. A small transmitting unit, located at the 
source of measurement, transmits to an indicating unit on the instrument board 
the movement of mechanisms such as Bourdon tubes, diaphragms and position 
indicators. By using a dual indicator with two pointers, as many as four functions 
for each of two engines may be shown on one dial. 

The Pioneer Autosyn offers the following advantages: 

Ellmiiirtlfs long tubing and shafts • fuel and oil lines to the cockpit • Con- 

serves instrument board space • Simplifies servicing, as the only connection between the 
transmitting and indicating unit is an electric conductor * Eliminates instrument failure due 
to broken or plugged capillaries or other lubes • Maplable to all instrument indication, 

The complete Pioneer line includes instruments suitable for every type plane and every kind of flying. 

PIONEER INSTRUMENT COMPANY, INCORPORATED 

BROOKLYN • NEW YORK • A SUBSIDIARY OF THE BENDIX AVIATION CORPORATION 
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Assembly Stand 

A GREAT deal of time is saved in in- 
stalling Wright Cyclones in Douglas 
Transports at Eastern Air Line's Miami 
base by the use of steel-framed jigs on 
which everything ahead of the fire wall 
may be Ected up before swinging the 
engine into place in the ship. Everything 
may be completed down to the plumbing, 
electrical and control connections. All 
of the baffiing and most of the cowling 
may be put togetlier while the power plant 
is still on the floor. Stands are welded 
up out of ordinary structural angles and 
channels. Four attachment flttings are 

mountings. Full swivelling casters make 



it easy to move the stands into storage 
areas, or under the nacelles to receive 
or to deliver an engine. The same type 
of assembly stand is now being used by 
TWA and other users of Douglas 


Fireproof Suit 

W ANDERING about Pan Ameri- 
can’s Dinner Key base, one is apt to 
be somewhat startled by a ghost-like ob- 
ject encased in a glared cabinet against a 
hangar wall just inside the door. No 
skeleton in Pan American’s closet this, 
but a complete suit of asbestos clothing 
for emergency use in case of fire. Hel- 
met, cost, trousers, gloves and boots of 
heavy fire-resistant material may be 
quicldy donned to permit close approach 
to fires in any part of the hangar or about 
aircraft. Protection of this sort is useful 
not only to permit men to get in close 
to the center of a fire to use chemical or 
other kinds of extinguishers, but, in cases 

standing in hangars, it makes it possible 
for crews to enter and rig tawing lines 
so that the machines may be dragged out 
into the open and will not jeopardize the 
gilding or its contents. Tlic equipment 



aircraft carriers, aldiough in that case 
the primary purpose is to aid in rescue 
work following crash and fires on deck. 
So far there has been no occasion to use 
the suits at Dinner Key, but they stand 
ready for instant use in any emergency. 
(See also page 16.) 

Load Carrier 

AT Eastern Air Line’s new base (36th 
A Street Airport, Miami), the engine 
shop and ship servicing are in separate 
buildings making the handling of engines 
or other- heavy parts back and forth diffi- 
cult without auxiliary means. The prob- 
lem was licked, however, by the under- 
slung trailer shown in the accompanying 

’The overall dimensions of the flat bed 
have been made to accommodate the 
castor-mounted radial engine assembly 

overhaul shops. The main axle and fram- 
ing were made out of light I beams with 
angle-iron reinforcement. The floor of 
the trailer is very close to the ground and 
when the outfit is disconnected from the 
tractor the rear edge may be tipped down 
to ground level, making it easy to push 
engines and assembly stands or other 
heavy parts on board. A bar inserted 
across the frame as shown, prevents ma- 
terial sliding off. Since the load is car- 
ried at or near the center of gravity of the 
trailer it is an easy matter to depress the 
towing yoke to connect up with the draw- 
bar of the tractor. With the large diam- 
eter, pneumatic-tired wheels all around, 
loads can be handled at reasonably high 
speeds even over fairly rough ground. 
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GREATER SPEED-MORE ROOM-MORE COMFORT 



SIKORSKY AIRCRAFT 

BRIDGEPORT, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT MANUFACTURING CORPORATION 


T he new Sikorsky S-43 Amphibions recently 
placed in operation by Inter-Island Airways 
of Hawaii have greatly augmented the demands for 
this service. Greater speeds have shortened sched- 
ules. Larger, more luxurious cabins have increased 
available passenger accommodations. Superlative 
tiding qualities have added to the comfort of 
the air traveler. 

A new eta unfolds in Hawaiian air travel. 
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Deluge 

Aircraft offer first method of conununication and relief 
in flooded districts of New England and Pennsylvania 


Airpiancs only means of com- 
munication durin|t floods . . . 
Five airlines combine to build 
new plane . . . American asks 
rale revise . . . Chiengo & 
Southern buys Lockbecds . . . 
TWA inalalU fuel-air ratio 
anulvzers, gels rehearing on 
San Francisco spur . . . Varney 
moves base . . . Army asks new 
bids, awards engine contracts 
. . . French confer on North 
Atlantic line . . . German Zep- 
pelin dies to Brazil . . ■ Air 
mail base slays in Newark . . . 
Year-end financial reports of 
many com|>anies. 


the northeastern part of the United 
States in mid-March would have writ- 
ten a much higher toll of death and 

plane. With rail and highway com- 
munications completely cut off, with 
telephone and telegraph wires down, 
and with failure of power plants shut- 
ting down most of the normal radio 
communication, the airplane remained 
as the single agency of relief for many 
an isolated community. Airlines, fly- 


ing services, Coast Guard, private owners 
struggled valiantly to alleviate condi- 
tions, turned in a brilliant record of 
service in the emergency. 

For several days TWA was the only 
means of communication between Pitts- 
burgh and New York. Six hundred and 
eighty-nine passengers were carried 
into Pittsburgh and 276 out during the 
week of the flood. All available equip- 
ment and personnel were concentrated 
In the eastern regions. In addition to 
the seven regular schedules ordinarily 
operated, eight extra schedules were 
flown with passenger ships and many 
other schedules flown with two cargo 
planes pressed into service for carrying 
supplies. Between March 18 and 
March 22, the line handled 29,600 lb. of 
medical and emergency supplies into the 
Pittsburgh area. 

Pennsylvania and Central were ham- 
pered in their operations at Washing- 
ton by the fact that the Hoover Airport 
was under water. Along with Eastern 
Airlines, and other users of the Wash- 
ington terminus, operations were con- 
ducted from Baltimore during the 

Pennsylvania Air Lines put on many 
extra schedules on an emei^mcy basis, 

Pittsburgh. It transported relief sup- 
plies free of charge for the Red Cross, 
handling some 21,000 lb. of cargo dur- 
ing the week. 

Central Air Lines pressed every piece 

When failure of power at Allegheny 
Airport cut off the boundary and other 
lights, landings were made by means of 
smudge pots and lanterns. 

American Airlines reported large in- 
schedules were put on many routes and 
long waiting lists were the rule. Many 

Typical cargoes consisted of emer- 
gency tools and supplies, serums, medi- 
cines. disinfectants, food, yeast and 
drinking water. Large quantities of 
first-class mail were handled, and at 
times even telegrams were sent into 
flooded districts by airplane. 

Flying service operators 



rendered 
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supplefnentary aid to the airlines — dy- 
ing and landing planes under extra 
hazardous conditions. Typical is a 
statement sent in by R. 5. Hart, man- 
ager of Air Service, Inc-, at Johnstown, 
Pa., who said, “During Wednesday, the 
day after the flood, several ships with 
Red Cross workers, state police ofEcials 
and newspapermen arrived. Toward the 
middle of the afternoon, when word was 
received that the Quemahoning Dam, 
the largest in this section, was broken, 
J. J, Kostura made three trips from 
here to the dam through practically 
zero-zero conditions, to check on these 
reports, which were false. Thursday 
afternoon I made several flights from the 
Penn-Harris airport to the Harrisburg 
airport with food for about 135 refugees 
who were isolated there." 

The U. S. Coast Guard was active in 
rescue work, Grumman and Douglas 
amphibians from Atlantic Coast stations 
flew far inland on many relief missions. 
Army and Navy planes and pilots were 
assigned to flooded areas. They carried 
food, serums, and supplies into areas that 
could not be reached on the ground. 

Only two aircraft manufacturing 
units were located in flooded districts, 
the United Aircraft Corporation's unit 
at East Hartford and the Lycoming 
Division of Aviation Manufacturing 
Corporation at Williamsport, Pa. For- 
tunately neither one of these plants was 
situated below high water level, and the 
damage was confined to loss of time due 
to shutdowns occasioned by lack of 
power and by inability of employees to 


Transport Notes 

American wants more pay. New 
schedules for Braniff, Northwest. 
Chicago & Southern buys Electras. 
Auesican Airlines filed a petition 
with the I.CC March 10 asking for revi- 
sion of rates of pay for carrying mail 
on Dallas-Los Angeles, Boston-Newark, 
Boston-Cleveland, Ocveland-Nashville, 
Newark-Fort Worth, and Chicago-Fort 
Worth routes, The line claims to have 
lost $758,000 in a single year of opera- 
tion, says it is unable to obtain loans 
or pay for equipment ordered without 
more airmail income. Other American 
news last month: (1} To save drain on 
planes' storage batteries, plug-in tele- 
phones have been installed for last- 
minute communication between pilots 
and dispatchers before talcing off. (2) 
With the return of vacation weather, a 
plan of circle air tours has been inaugu- 

On March 7, the Bureau of Air Com- 
merce issued a report of the investiga- 
tion into the crash of an American Air- 
lines plane on Jan. 14, near Goodwin, 
Ark. The condition of the wreckage 
was such that very little direct evidence 


Calendar 

Uay IS. June I — Intarnatioual Aera 
ExblblcloD, Btockholm, Sweden. 

June 2Q-Jul7 S— Seventh Annual Na- 
tional Soaring Conteat, Elmira, N. 7. 
Sept. 3-S— National Air Raoae, Cleve- 

OcC. as — Farls.SalgoD Air Race. 


as to the cause was discoverable, .\fter 
listing several possible causes including 
(a) structural failure of the controls or 
control surfaces; (b) passenger inter- 
ference; (c) erroneous instruments: 
(d) passenger being showed pilot’s com- 
partment, with lights turned on; (e) 
one fuel tank running dry; and (f) co- 
pilot alone at controls, the report winds 
up with the statement that “although 
flying at low altitude may have con- 
tributed to the cause of this accident, 
the probable cause or causes thereof 
cannot be determined." 

Braniff Airways will speed up sched- 
ules with all-Electra service making 
better contacts with transcontinental sys- 

Edward G. Bern, president of Colum- 
bia Airlines, has announced reorgani- 
zation of the company. Harry McGee, 
former chief pilot, has been named op- 
erations manager. 

Superseding its old fleet of tri-motors, 
Chicago & Southern has bought four 
new Lockheed Electras- These will cut 
three hours from present schedules be- 
tween Chicago and New Orleans. 

TWA is installing fuel-air ratio 
analyzers in all its ships. These devices 
tell the pilot visually just when he is 
using the most efficient carburetor mix- 
ture, give indirectly a measure of power 
consumption. 

In TWA's proposed plan to institute 
an off-line service from Albuquerque to 
San Francisco, the I.C.C. has ruled that 
it has jurisdiction over the Post Office 
Department to permit the service. The 
case has been reopened for considera- 
tion on its merits. 


Fuel De-Icer 

Stabilizer developed for com- 
pounding alcohol-gasoline blends 
Stable blends of alcohol and aviation 
gasoline are claimed through the use of 
a new compound developed by C. C. 
Callis of Oakmont, Pa, Preliminary 
tests by the Bureau of Standards in 
conjunction with the Bureau of Air 
Commerce have indicated that the sta- 
bilized blends not only prevent ice for- 
mation in carburetors but also act to 
de-ice a carburetor once ice has begun 

The fuel consists of a blend of alcohol 
and gasoline, stable and operative at 
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temperatures as low as — 40 deg. F. 
The stabilizer is effective in the pres- 
ence of many types of anti-knock com- 
pounds nor is the lead susceptibility of 
the basic fuel affected by it "There have 
been indications that the addition of the 
stabilizer raises the octane ratings of 
certain fuels. 

It is claimed that the fuel can be ap- 
plied to airplanes without the addition 
of any specialized equipment. The de- 
icing fuel may be carried in a separate 
small tank, or it may be made part of 
the 87 octane fuel which is used for 
take-off by many transport companies 


Bids and Orders 

Air Corps spends $5.6 milliou for 
engines, esks new bids on aircraft 
New flying equipment for the Air Corps 
was indicated March 1 when bids were 
asked for bombers, observation planes, 
and pursuits. From 50 to 250 two- 
engined bombers (Specification 98-204) 
and from 5 to 75 multi-engined bombers 
(Specification 98-20I-B) will be bought, 
bids for which will be opened Nov. 4. 
On Sept. 3 bids will be opened for up 
to 125 observation planes (Specification 
98-408) and the following day for 175 
single-seated pursuits (Specification 98- 
605). 

Changes in opening date for bids 
already asked have also been announced 
by the Materiel Division, Wright Field: 
For single-engined transport (cargo) 
ships (Circular Proposal 36-85) from 
July 30 to June 30, 1936, with the time 
set for acceptance changed from three 
to two months thereafter, Basic train- 
er openings (Circular Proposal 36- 
468) scheduled for Nov. 17 have been 
moved up to Aug, 17, for passenger 
transports (Circular Proposal 36-320) 
from Sept- 10 to July 10. 

To Wright on March 11 went an 
order for 512 engines, at a cost of 
about $3,850,000- Of these, 432 
($3,544,000) are new G Cyclones rated 
at 1,000 hp. for take-off. The 82 twin- 
engined bombers now building at the 
Douglas plant in Santa Monica will use 
328 of them, the other 104 being used 
lor Boeing’s thirteen four-engined 
bombers. (In this, as in other orders 
detailed below, 100 per cent spares are 
included.) The remaining 80 are 450 
hp. Whirlwinds for use in the 40 basic 
trainers being built by North American. 

A Pratt & Whitney 'order, let 
March 31, was for 200 fourteen- 
cylinder Twin Wasp Jrs., rated at 750 
hp. They will cost $1,877,030. They 
will be used in the 100 single-engine 
atlack ships being built by Northrop. 

Good news for manufacturers trying 
to make a year-in-year-out profit in the 
face of high development costs not 
otherwise provided for, came late in 
March. The Senate struck from the 
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Dirdmen'5 Percli 


Please don’t shush up. Keep up the bombardment of 
yarns, gossip and wboppin’ big fibs that make ibis page 
so much fun. Send all contributions and criticism to 


MAIDEN HUNGRY FOR LETTERS 
FROM ALASKAN PILOTS 

' ’Congratula lions tVour' Bird men's Fetch 
is great. Buc you say bird-wtn and ni> 
IWM and I don't know if we girls can have 
our say or oat. You know we play an loa- 
porlant part in this fascinating industry, 
and v,'ill play an even more important 
part in the future. Wait and see! 

■'Right now 1 am all revved up to cor- 
respood with a pilot in Alaska, but as I 


DID YOU KNOW? 

“Thar it am be fun to be sitatidcd in a 
Brazilian swamp. Recently passengers in 
a plane forced ro land inanalraosciinpenc- 
itable morass, merrily awaited rescuers as 
they drank up caseaftcr case ofbccraboard 
iheplane." — C. l. 

That Gulfpridc Oil and Gulf Aviation 
Gas were used by Benny Howard and 
Harold Neuman, winners of the two most 
important events at the 1935 National 
Air Races— the Bendix and Thompson 
Trophy races. Anochef Gulf scoop! 

FIRST BALLOON RIDE 
“Not man. buc a sheep, a rooster and a 
duck were heroes of the first balloon ride. 

“When the hapic 


, . . others that they would chokein thecold, 

“You nmy doasyou please about putting 
the Miss on that request. After all, . 

there arc only 56 pilots in Alaska, and if 
they all decided to write— you know!" 


“ 'Darned if I won't,' he replied— and 
started to do it. 

"In a few days fresh blades starred 
cropping through that shiny pate of his, 
y-c and in a month he had 

^ a rcalciopof hair. 

Buc it was the craz- 


'Bur when the balloon came to earth 
and the basket was opened, one barnyard 
braggart strutted, the other quacked, and 


a first class imitation of 
a propeller on a ship. 

'T^wenctoabarber 
to have his hair cut real 

, t, but the hair 

moved so fast the 
barber couldn't catch it with his scissors. 

“So Ted told him to shave the pare off 
clean. The barber followed orders and 
Ted felt happy— /w a fia days! Then the 
hair starred coming in again same as be- 
fore. So he hod it shaved again— and again 
the hair sprouted up. 

“It's finally reached the stage where 
Ted's almost batty and would give his 
house and lor and maybe his wife and 
youngster, too. for anybody char could 
srap his hair from growing. 

“The bovs suggest a concrete nigbe-eap. 
Have you any ideas?" — H. S. w. 


Central Airlines writes: “We wish to 
acknowledge the very fine Aviation Atlas 
recently sent us by your company. We are 
somewhat at a loss, however, to under- 
stand why the Model “A" Stinson was 
not shown on page 5, inasmuch as we be- 
lieve this is the fastest 3-engine commer- 
cial airplane in the world." 

"Correct," says Gulf, "and wc'rc sorry!" 


THIS MONTH'S WHOPPER 

"Ted R- was a nut about Gulf Aviation 
Gas — simply wouldn't use anything else. 

"We were ribbing him one day about 
it, when somebody said.Tf Gulf Aviation 
Gas is half as good as you say it is, you 
ought to rub some of it on that old bald 
head of yours and grow some hair.’ 


GULF AVIATION 
PRODUCTS 
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War Department Appropriation Bill the 
House’s 10 per cent profit limitation for 
plane and ordinance suppliers. The bill 
has gone to conference for final adjust- 


North Atlantic 

Air France enters race, LZ-129 
grooming for regular Germany- 
U. S. sers ice 

Third European country to discuss air- 
line operation across the North Atlan- 
tic was France. Early in March Jean 
Schneider, secretary general of Air 
Prance, Baron Amaury de la Grange, 
member of the French Senate Commit- 
tee on Aviation, Morin de Linclays, of 
the French Line, and Edmond Lanier, 
secretary of the French Line director- 
ate, appeared in Washington for dis- 
cussions with the Interdepartmental 
Committee on Civil International Avi- 
ation. Also present were Pan American's 
Juan Trippe, and Thomas A. Knowles 
of Goodyear Zeppelin. Reported Chair- 
man R. Walton Moore two days later : 
The French would be permitted to make 
trial flights to this country next sum- 
mer provided the United States was 
accorded the same privilege by France. 

Late in the month lighter-than-air 
took the lead in the transatlantic pic- 
ture. Germany’s nmv 813 ft. dirigible, 
Graf von Hindenburg <LZ-129). flew 
from Freidrichshafen to Brazil, starting 
March 31 and arriving at Rio de Ja- 
neiro April 4. Early in May she will 
inaugurate regular seven-day round- 
trip service between her new base at 
Frankfort and Lakehurst, N. J. (See 
also page 15.) 

Knickerbocker’s 
Airport Problem 

New York receives setback on 
Floyd Bennett, a boost on Gover- 
nor’s Island 

Ik a meuorahdum dated March 21, 
PMG Farley settled (once more) the 
long standing argument between New- 
ark and Floyd Bennett Field as New 
York's airmail terminus by ruling in 
favor of the former. Chief reasons for 
his decision were: (1) no evidence had 

be served belter from Floyd Bennett 
field than from Newark Airport and 
(2) that nothing had been produced in 
rebuttal of the prior position taken by 
the Post Office Department that air mail 
could be handled more cheaply from 
Newark than from Floyd Bennett, 

Although one down on the Newark 
situation, New York authorities saw a 
ray of hope in a vole by the House 
Military Affairs Committee on the Pey- 
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of a part of Governor's Island for the 
construction of a passenger, mail and 
express terminal. The project involves 
enlargement of the northwest comer of 
the island by some 70 acres to accom- 
modate landing strips. No funds are to 
be provided by the Federal Government 
for either the preliminary work or for 
maintenance. The City of New York 
has agreed to put up some $3,000,000 for 
construction and to defray the operating 
expenses. The Geld would still be held 
available for military purposes in emer- 
gencies. The intention is not to provide 

and shops, but merely to make available 
a transfer landing point to facilitate air 
traffic to and from the City of New 
York. 


Financial 

Year-end reports show gains for 
TWA, Bendlx, Consolidated, 
Curliss-Wright, Waco, Sperry 
TWA reported a net profit for 1935 
of $19,404 after providing for $905,899 
of depreciation. A total of $829,300 
was spent for new equipment 
Passenger and cargo revenue for 
United Air Lines was up 22 per cent 
last year over 1934, which cat operating 
loss to only $1,392, or only li mills per 
share, comparrf with a $2.19 per share 
' s in 1934, This in spite of a 12 per 


West 


;e of m 
n Air Exp 


5 showed a loss 


of $8,188 last year. Gross i 
amounted to $586,989, up $207,780 from 

Bellanca Aircraft Corporation re- 
ported a loss of $194,221. 

Boeing Airplane Company and sub- 
sidiaries (Boeing Aircraft and Stearman 
Aircraft) showed a net loss of $333,800, 
with gross sales of $1,236,517. 

The picture was brighter for Bendix 
Aviation Corporation, which earned 
$3,163,921, or $1.51 a share. 

Consolidated Aircraft Corporation re- 
ported earnings oE $322,731 last year. 
This amounted to 56 cents a share, as 
compared with 1 cent a share for 1934. 

Earnings last year for the Curtiss- 
Wrighl Corporation were $2,886, com- 
pared wilh $359,737 the previous year. 

The Glenn L. Marlin Company sus- 
tained a loss of $318, 3&f in 1935 as 
against $59,849 loss in 1934. 

United Aircraft Corporation stock- 
holders approved March 3 issuance of 
450,000 new shares of stock, at $5 ^r 
value. The company expects to raise 
about $6,500,000, which will be used for 

expansion of manufacturing facilities. 

Waco Aircraft Company reports a net 
sales increase from $895,421 in 1934 to 
$1,235,902 last year, yielding a profit 
of $4,522 instead of 1934's $66,966 loss. 

The Sperry Corporation earned 


$1,651,461 in 1935, which included a 
profit of $367,875 from security sales. 

One for All 

Five airlines Join in dcvelopmenl 
of 40-passenger airliner 

ference and engineering discussion, five 
oi the major airlines have issued an 
announcement that they have joined 
forces in drawing up specifications and 
placing an order for a four-engined 40- 
passenger airplane, a design which, when 
completed, may be adopted as standard 
by the five companies involved. 

It has been no secret around the avia- 
tion industry during the past six months 

on foot at the Douglas plant on such a 

executives have spent a great deal of 
time in Santa Monica making and re- 
making a huge mock-up and pnferring 

readers of Aviation is the fact that 
Edward P. Warner, former editor of 

United Air Lines on the project, and 

for writing the specifications. 

Douglas geu the first order, a $500,- 
000 contract tor one machine, the cost 
to be shared jointly by Transcontinental 
and Western Air, American Airlines, 
Eastern Air Lines, United Air Lines 
and Pan American Airways, Subse- 
quent units are expected to cost in the 

neighborhood of $200,000 to $250,000 

each. Delivery of the experimental unit 
is expected by the spring of 1937. 

Preliminary specifications released in- 
dicate that the machine will be desigried 
to carry 40 passengers for 900 mile 
non-stop runs, or 20 passengers in sleep- 
ing compartments 2,000 miles non-stop. 
A top speed of 230 m.p.h., and cruising 
at 193 m.p.h. at 60 per cent power is 
anticipated. Four engines, each furnish- 
ing 1,000 hp, for take-off and a maxi- 
mum of 900 hp. at 9,000 ft. (manufac- 
turer as yet unannounced) will be 
carried in leading-edge nacelles. The 
ship will be all-raetal, resembling the 
DC-2s and the DSTs. Wing span is to 
be 140 ft., fuselage 95 ft. long. Passen- 
ger cabin is 10 ft. wide, 40 ft. long. A 
variety of interior accommodations are 
possible. Separate dressing rooms and 
lavatories will be available tor men and 
women. A galley with a capacity of 
meals for 40 people will be installed. 
The ship will be completely sound- 
proofed and will be designed tor auto- 
matic heating and ventilation. 

Contrary to some earlier opinion, the 
cabin is not to be supercharged for sub- 
stratosphere flying. Arrangements will 
be made to bleed oxygen into the ven- 
tilating system, however, so that the 
ship may be operated for short periods 
at altitudes up to about 25.000 ft. 
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The Lockheed 12 Will Make Your 

National Organization A Family 

Here is a new airplane that offers you a new economical 
method of unifying your compony's scattered interests 
and personnel. It will give your company swift trans- 
portation with airline dependability— but suited to your 
own time and destination. • Designed after six million 
miles of operating experience with the famous Lockheed 
Electro, the new 12 carries eight in its sound-proofed fully- 
equipped cabin. It has o top speed of 231 m.p.h. and a 
non-stop range of 650 miles. It has two engines, retract- 
able landing gear, flaps, double rudder, ample baggage 
accommodations, and all-metal construction, • The new 
Lockheed is available for spring delivery, and may be 
financed over a two-year period if desired. May we send 
you complete date? 
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• ALABAMA— The airport at Alex- 
ander City was scheduled to be opened 
early in March with army planes from 
Maxwell Field participating in the 
ceremony, , , , A number of new stu- 
dents are keeping Glenn Messer’s 
Travelair busy at the Birkinohah 

• .ARKANSAS— The Bureau of Air 

of $160,000 for reconstruction of run- 
ways at Little Rock Municipal Airport. 
The work will be done by the WPA and 
will include a north and south runway 
3.S00 ft. long and a 100 ft wide taxi 
strip. A $58,000 administration build- 
ing and hangar is also being considered. 

• CALIFORNIA— The Curliss-Wright 
Technical Institute of Aeronautics, at 
Grand Central Air Terminal, Glendale. 
has started a night course in aircraft 
metal fabrication. The school reports 
substantially increased enrollment in 
January. , . . Pierce Brothers Flying 
Service, Eureka, has bought a new 170 
hp. Waco three-place biplane, which will 
be used ior charter work. ... A new 

the Bureau of Air Comm^erce at Lind^ 
bergh Field, San Diego. . . . Kenneth 

Riverside Airport, where he will assist 
Roman Warren in the management of 
the field. The management expects to 
provide additional hangar space and is 
prepared to expand instruction activities. 
. . . The 65 ft. poles carrying high ten- 
sion wires along the east boundary of 
Los Angeles Municipal Airport have 

trees, providing a clear approach to the 

obstruction to be removed will be the 
telegraph lines of the SanU Fe Rail- 
road. ... The WPA will spend $444,- 
705, which will be supplemented by 
$93,375 supplied by the city of Los An- 
geles. in the development of Los Angeles 
Harbor Airport as a naval air field. 
Plans call for construction of a concrete 
seaplane ramp 175 ft, long and 35 ft. 
wide, dredging of a mooring base for 
seaplanes, and construction of asphalt 
and concrete runways on Terminal Island 
for use of land planes. . . . The WPA 
has prorided $33,000 for construction of 

Merced Municipal Airport. . . , Major 
C. C. Moseley, president of Aircraft In- 


dustries, Inc., Grand Cent 
minal, Glendale, has lake 


• COLORADO — A $15,000 WPA 
project providiDg paved runways and 

to get under way at the municipal air- 
port in Denver late in February. The 
WPA is considering an application for 
an additional allotment of $120,000 for 
construction of a combined National 

ing. 

• CONNECTICUT— A club to en- 
courage flying has been formed at 
Waterbury, under the presidency of 
Lincoln Whittaker. Horace B. Wether- 
ell, of Hartford, will be flying instruc- 
tor. ... The Reliable Flying Service, 
Inc., Stephenson Field, Bristol, is con- 
ducting a night ground school. The 
company also plans the purchase of a 
new light plane for student instruction. 

• DELAWARE— Although the Dover 

D. M. Wilson, who owns the land, will 
keep it open as a landing field, 

• DISTRICT OF COLUMBIA— Con- 
gress has finally passed a bill authoriz- 
ing a guard to patrol the section of 
Military Road that passes through 
Washington-Hoover airport. Hereto- 
fore the guards have been employed by 
the airport and had no authority to en- 
force their commands. The guard will 
continue until Congress provides a per- 
manent airport for the city. Although 

kept open to traffic, the airport is au- 
thorized to level a section of it for use 


• FLORIDA— A $45,000 hangar is 
being erected at Peter 0. Knight Air- 
port, Tampa, and materials for a $23,- 
000 seaplane ramp have been ordered. 
The WPA is also planning hangars at 
PuNTA GoRDA, WiNTERHAVEN, MEL- 
BOURNE, Palm Beach and Orlando. 

• GEORGIA- Representatives from 
Macon, Savannah, Montgomery 
(Ala.), Meridian and Jackson (Miss.), 
were scheduled to meet in Columbus late 
in March to consider establishment of an 
air line from Savannah to Jackson. 
. . . The city of Thomson and Mc- 
Dupfy County have purchased 60 


Warren which is being made into an 
airport as a $2,800 WPA project. 

• IDAHO— The Bureau of Air Com- 
merce has approved a WPA expenditure 
of $61756 at Pocatello, which will 
provide for two 4,300 ft. runways, gravel- 
ing of taxi strips and installation of 
additional obstruction lights. From a 
$43,000 fund previously approved, the 
field will have two new hangars and a 
radio and weather office. . . . Rep- 
resentatives of Boise, Twin Fali5, 
Burleigh and Pocatello are consid- 
ering establishment of an airline across 
the State, . . , Twin Falls Chamber 
of Commerce will try to raise $4^00 
for purchase of a 480-acre airport site. 

tbe'drive ^'successful, $68,000 of WPA 
funds will be available for its improve- 


• ILLINOIS— A new hangar will be 
erected at the DeKalb County Airport 
to replace the building recently destroyed 
by fire. ... A teletype machine for re- 
porting weather conditions has been in- 
stalled at Peoria Airport. It will oper- 
ate 24 hours a day. . . . Miss Jane Ray, 
Chicago, has been appointed an inspec- 
tor for the Illinois Aeronautics Com- 
mission. 


• INDIANA— The Bureau of Air Com- 
merce has approved a WPA expendi- 
ture of $49,536 for improvements at 
Culver Municipal Airport. ... A 
WPA expenditure of $160,000 for con- 
struction of new runways at Paul Baer 
Municipal Airport, Fort Wayhe, has 
been approved by the Bureau of Air 
Commerce. Funds for the installation 
of a radio range beacon and boundary 
lights have already been made available. 


• KANSAS— George Harte, who oper- 
ates the Harte Flying Service, Kellogg 
Airport, Wichita, lias been appointed 
distributor for Porterfield planes. . . . 
The Bureau of Air Commerce has ap- 
proved plans for the improvement of 
Atkinson Municipal Airport, Pittsburg. 
The project will cost $3,698, and will 
be financed by the WPA. . . . Chanute 
city officials are planning expenditure of 
$28,000 for surfacing of runways at 
Chanute Municipal Airport. . , . WPA 
will spend $120,000 at Kellogg Munici- 
pal Airport, Wichita, for landscaping 
and construction of highways leading to 
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FOR WORLD TRADE 


It may be bundles for Chino, or cargoes for Continental Europe. Eastward or Westward, Martin-built 
ships of the China Clipper type are ready to span the oceans in the interests of world trade. Carry- 
ing merchandise and mail for Pan American Airways, these great ships have already spanned the 
Pocific. They are eager ond ready to spread their wings over the Atlontic ond other oeeons when 

THE GLENN L. MARTIN COMPANY 







"KORoDLESS” AIRCRAFT CABLE 


KOR5DLESS 

• Insist on Hazard "KORoDLESS” 
for your controls. "KORoDLESS” is 
the wire cable that will not corrode. 

It can't because it is 'T8-8” stainless 
steel through and through — not 
merely tinned or galvanized. 

"KORoDLESS" is a preformed cable 
which means that if is both easier to 
handle and far more dependable. 
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eligible for a $200,000 WPA improve- 
ment fund for construction of a new 
north-south runway. . . . Pouchkekpsie 
Airport will be taken over by Roger 
Gardner. John Ray, present operator, 
was Gardner's instructor- . . . George 
W, Orr has been re-elected president of 
Roosevelt Field, Inc., Mineola. Other 
ofBcers: W. D. Guthrie, treasurer and 
vice-president; A. C, Kennedy, secre- 
tary; John W. Hanes, chairman of the 
hoard. Roosevelt Aviation School, 
which has been headquartered at Field 
One, will move to Field Two early in 

structed on Field One. 


• NORTH CAROLINA— The Carolina 
Aero Club was host to seventeen planes 
in an eichibition of stunt flying at Moa- 
CANTON in March. More than 5,000 
spectators turned out for the event. 
Officers of the club ; Dr. F, M. Boldridge, 
president; Miss Mary Nicholson, sec- 
retary. ... The WPA has granted 
$53,140 for extension of runways and 
installation of lights at Wilmingion 
Airport. . . . John Harmon, student in- 
structor for the Camel City Hying Serv- 
ice. Miller Municipal Airport, Winstok- 
Salem, brought two new ships to the 
6eld in March— a Taylor Cub and a Stin- 
son Reliant. The Reliant will be used 
for cross-country charter flights, and the 
Cub will be used for student instruction. 
. . . Robert L. McKee has taken a three 
year lease on Salisburv Municipal 
Airport. He will bring two planes to 
the field- - . . The Nelson-Cannon Air- 
craft Sales & Service Company has been 
organised at Cbaelotte Airport. The 
company will have the agency for Waco 
planes and will be sub-distributors of 
Taylor Cubs. A flying school and air- 
plane repair shop is also planned. 


• OHIO— The General Airmotive Cor- 
poration has taken a long term lease on 
the former Thompson hangar at Cleve- 
land Airport. The company, headed by 
James W. Borton, specialises in engine 
service and is also the airport distributor 
for the Gulf Refining Company. . . . 
Dayton citisens have subsenbed $42,- 
600 toward the $65,000 purchase price 
of the airport at Vandalia. Purchase 
of the field would make it eligible for 
from $400,000 to $700,000 from the 
WPA for improvements. ... Ray 
Vaughn and Willis Sperry, who oper- 
ate Mid-City Airport, Hudson, report 
35 active students in their club plan for 
flying instruction, which permits solo 
time in Taylor Cubs at $4 an hour. 


• OKLAHOMA— Oklahoma Citv 
municipal airport has received $75,711 
from the WPA for construction of an 
Army Air Corps Reserve hangar. - - - 
MusKOCBE is planning construction of a 
100x2,500 it concrete runsvay at the 
municipal airport if the WP.A approves 
a $95,000 project. 


• OREGON— The Bureau of Air Com- 
merce has approved the expenditure of 
$14,175 for improvement work at 
Salem Airpoit. Most of the money will 

be spent graveling the runway. . . . The 

Sohler Hying Service has been incor- 
porated in Salem to provide passenger 
service between Bend and Portland. 
Incorporators are; Myrle P. Hoover, 
L.J. Sohler ard William Niskanen. The 
company will use a Travelair. 

• PENNSYLVANIA— City officials of 
Oil City are seeking WPA approval of 
a $113,000 improvement project at 
Splane Memo; ial Airport. . . . WPA is 
constructing a new north-south runway 
at Lancaster Municipal Airport. Work 
already done includes grading and re- 
moving outcroppings of rock .... 
Hanover is cc^nsidcring establishment of 
an airport wi-h a $175,000 WPA fund 
originally allotted to York. . . . Work 
has been started on a municipal airport 
at MoNToURSViLLE. Plans call for a 
125x82 ft. htngar, removing of trees 
and grading. The airport contains 164 
acres of ground. . . . $50,000 of a pro- 
posed $173,00(1 project has been released 
by the WPA for construction of an air- 
port at Meadv ills. . . . Piper Training 
School, Bettis Airport, PirrsBURon, is 
considering moving to Pittsburgh- 
Allegheny Cmnty Airport. . . . The 
State Aeronautical Department will con- 
duct a ground school at Williamsport 
to include lectures on air commerce reg- 
ulations, airphne engines and airplane 
design. Instnictor: L. F. Probst. 

• RHODE ISLAND— The Westerly 
Town Council has applied to the WPA 
for more than $150,000 for construction 
of an airport ihere. The State is plan- 
ning construction nf an airport in West- 

owii to insure establishment of the field. 

• SOUTH C-VROLINA— Beverley E. 
Howard, manager of the Hawthorne 
Flying Servici at Charleston Munici- 
pal Airport, hi s bought his second Tay- 
lor Cub, whicl. will be used for student 
instruction. He now has fire ships at 
the field. . . . Robert F. Turner of the 
Turner Flying Service, Spartanboec. 
reports cnrolhient of seven new stu- 


• SOUTH D\KOTA— Siuux Falls 
has applied (or $208,000 from the WPA 
for modernizing Sioux Skyways Air- 
port. The plan would include construc- 
tion of four 3,000 ft. runways, a field 
lighting system and a new 90x100 ft. 
hangar, to cost $19,000. 

• TENNESSEE— The WPA is con- 
structing two new concrele runways at 
Lovell Field, C'n.vTTANOOOA. One will 
be 3,600 ft. long and the other 3,400 ft. 
long- A hill on the north end of the 
airport is being leveled off, and the ad- 
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ation building and hangar are 


• TEXAS— Work started in February 
on a new $145,000 passenger terminal 
at Fort Worth Municipal Airport. The 
city has applied to the WPA for $200,- 
000 for further improvements. It is 
planned to add a new lighting system. 


• UTAH— The Bureau- of Air Com- 
merce has approved expenditure of $30,- 
194 for construction of an airport at 
Bryce Canyon National Park. The 
project still awaits approval by the State 
WPA. . . . Completion of the runway 
and hangar and piping in of city water 
comprise a $10,311 WPA project at 
Preston Airport. The hangar will he 
60x75 ft., with a 60x60 ft. concrete 
apron adjoining it. 


• VIRGINIA— 66,000 cu.yd. of dirt will 
be removed from the runway and ap- 
proach at Preston Glenn Airport, 
Lynchburg, and the two runways will 
be paved. . . . The main runway will be 
extended to 2,500 ft. . . . Southern Air- 
ways, Inc., operators of Danville Air- 
port, exhibited a Taylor Cub at the 
American Legion show in Danville early 
in March. 


• WASHINGTON— The Cle Elum 
C ity Council has approved a WPA ex- 
penditure of $16,231 for improvemenls 
at Lanigan Field. The city will add 
$1,014. Work to be done includes 
lengthening and paving the runway, 
clearing stumps and erecting field mark- 
ers. . . . Port Angeles Airport will be 
enlarged by the WPA at a cost of $80,- 
779. When the work is through, the 
field will be 1,250 it wide and 3,750 ft. 
long with two lighted runways each 300 
ft wide. Runways will be graveled and 
a 60x60 ft. hangar erected. 

• West Virginia — Wayde Stewart and 
Jay Sodowsky, joint managers of 
Parkersburg Municipal Airport, plan 
to buy a new cabin plane for charter 
flights this summer. They recently 
bought a Taylor Cub for student instruc- 
tion. . . . The Huntington Chamber 
of Commerce has successfully completed 
its campaign to raise $7,500 toward the 
purchase price of the Huntisgtox- 
Cbesapeake Airport. An application 
for WPA assistance in development has 
been sent to the Ohio State WPA. . . . 
Thomas H. Smith of the Smith Hying 
Service, Clarksburg, has two new Tay- 
lor Cubs and a new five passenger 


• WISCONSIN— Filling and grading 
work at Royal Municipal Airport, Madi- 
son. was begun in March. 100,000 
cu-yd. of dirt fill will be used. ... The 
WPA has granted $8,857 for the air 
marking program at Milwaukee 
County Airport. 
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• United Aircraft Corporation, East 
Hartford, Conn., elected three new di- 
rectors last month; Raycboft Walsh, 
general manager of Hamilton Standard 
Propeiier Division; BaaKABD L, 
Wbei-ak, general manager of United 
Airports Division, and Rensslaer W. 
Clark, assistant general manager of 
Sikorsky Aircraft Division, who was 
also elected to the vice-presidency. Mr. 
Walsh and Mr. Whelan were re-elected 
vice-presidents. The following officers 
of the corporation were re-elected: 
President, Donald L. Brown; senior 
vice-president, E. E. Wilson; vice- 
presidents, G. J. Mead, C. W. Deeds, 
C. S. Wheat, and T. F. Hamilton, 

• Earl F. Ward, who has been direct- 
ing traffic in and out of Newark (N. J.) 
Airport for the lines using that ter- 
minal, has been appointed supervisor 
for airway traffic control for the Bu- 
reau of Air Commerce. His new job 
wili give him responsibility for the 
establishment and revision of rales and 
regulations governing airway traffic. 
The appointment came as a result of 
increasing intentional instrument dying 
along congested airways. The new 
supervisor has been flying since the 
War — as test pilot tor Curtiss Aero- 
plane & Motor Corporation, as a pilot 
for the Post Office Department’s Air 
Mail Service, and with National Air 
Transport. From 1927 until he was re- 
cently drafted into service at Newark, 
he was with American Airlines. The 
present appointment is one result of a 
comprehensive study of airport and 
airway traffic control by the Bureau. 

• Maj. Lawrence G. Brower, general 
manager of General Air Express before 
its lines were merged in the Air Ex- 
press Division of Railway Express 
Agency last February, has been ap- 
pointed eastern sales representative of 
the division. 

• Death came to Capi. Kasl C. E. 
GiMstLER, attached to the First Pursuit 
Group, Selfridge Field, while engaged 
in guraiery practice at Shreveport, La. 
Flying with the Army since his gradua- 
tion from West Point in 1924, Captain 
Gimmler last October won the eleventh 
annual Mitchell Trophy Race at Self- 
ridge Field. 

• After seven years with Boeing at 
Seattle (Wash.) John Harding, Jr., 
has moved down the Coast to Los 
Angeles and the Menasco Manufactur- 
ing Company. He served Boeing as 





liaison engineer between the company 
and users of Boeing planes. At 
Menasco he will work with both sales 
and promotion of the company’s in- 
verted in-line air-cooled engines. 

He surted his aviation career in 
1917, with the Army Air Corps, and 
served at Wright and McCook Fields. 
In 1924 he was assigned to the Array’s 
globe-girdling flight, as assistant engi- 
neering officer, and was co-pilot and 
mechanic of the New Orleans, one of 
the two planes to complete the flight. 


• Stephen J. Zand, aeronautical re- 
search engineer of the Sperry Gyroscope 
Company, has returned from a six- 
months’ tour of duty in Europe. Most 
of his time was spent in France, sound- 
proofing the flying equipment of Air 
France for the French Government. 


•\pril 3 he spoke at a special meeting 
of the Institute of the Aeronautical 
Sciences on "Aviation in Europe as 


• Alvin P. Adams, president of West- 
ern Air Express, has announced the 
appointment of Thomas Wolfs as gen- 
eral traffic manager for the line. He 
assumed his new post Feb. 20. He has 
been secretary for the Chicago Aero 
Commission, and district traffic manager 
in Chicago for United Air Lines. For 
six years he has been instructor on air 
transportation at Northwestern Uni- 
versity. He succeeds George Cussen, 
who recently resigned to became traffic 
manager. Western Region, TWA. 

• For "extraordinary achievement" 
with the second Byrd antarctic expedi- 
tion William Milton Bowlin, of 
Indianapolis (Ind.) has been awarded 
the Distinguished Flying Cross, His 
citation said that "he showed great 
skill in climbing through clouds in 
order to be able to use the sun compass 
for accurate navigation and he used 
rare judgment in the maneuvering of 
the plane so as to prevent ice formation 
from causing a forced landing." 

• With the retirement of Col. Charles 
H. Danforth, Lieut. Col. Walter R. 
Weaver has been named executive 
officer of Langley Field, Va. Colonel 
Weaver entered West Point in 1903, 
graduated from the aero service pilots’ 
school in 1921, the aero service bom- 
bardment school the same year, and the 
advanced flying school special observa- 
tion course in 1927. He has been in 
the Air Service since 1920. and won his 
present commission in 1932. 

• For sticking to his radio operator's 
post in last May's influenza epidemic 
in Alaska, although ill himself at the 
time, Sergeant Stanley A. Morgan 
has received the Soldier’s Medal, the 
highest peacetime award attainable by 
an enlisted man. 

• Jerome Fox Lederer will give a 
series of lectures on air transportation 
at the Daniel Guggenheim School of 
Aeronautics, New York University. 
He will be on familiar ground, as he 
graduated from the University’s Aero- 
nautics School in 1924. After a trip to 
Europe to investigate technical applica- 
tions of aluminum silicon alloys, in 1926 
he was put in charge of the engineering 
department for the Post Office’s Air 


There is fchis obllgallon self>imposed on pioneers: To beHer— 
always— whai has been accomplished in the past . . . Progress 
never ceases at Northrop, and so it is that the new Northrop 
long range aircraft surpass everything that Northrop has pro- 
duced. The Northrop Corporation • Inglewood, California. 
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LOOKING FOR SOMETHING? 


USI AIR EXPRESS FOR RUSH DELIVERIES ' - 

STAN AVO#* 


AVIATION GASOLINE 
AVIATION ENGINE OIL 
ROCKER ARM GREASE 
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Be Up-To-Date —^Read 

Av I A T I O N 
Regularly/ 


F ounded when American aviation was in its inFancy, Aviation today still leads 
the way with the latest and most authentic news oF the industry. hHere you will Find 
new activities and recent developments fully reported and interpreted — usually long 
before such news appears elsewhere. IF you are interested in sport or commercial 
Ilyins, airport or transport operation, design or production, maintenance work, army 
and navy progress or, in Fact, any phase oF the aeronautical industry you will Find just 
the information you vyant in the pages of Aviation. For brass-tack data — ideas and 
suggestions which will help you in your every day problems you will find the regular 
Features and departments such as: The Maintenance Notebook, Operators’ Corner, 
News of the Month, Schools, Services and Airports, Flying Equipment, Buyers’ Log 
Book and timely editorials extremely valuable. 

Time Saving^ Labor Saving^ Money Saving 

It matters not what branch oF the industry you are most interested in, you can save 
time, labor or money by using the practical information contained in each issue of 
Aviation. Edited by a staff of experts in (heir respective Fields, Aviation gives you 
exactly the information you need on every angle of aeronautics. Cleat, concise, articles 
generously illustrated, charts and diagrams — Aviation is edited solely in your interest 
and is indispensable to your progress in aeronautics. 

Subscribe TodaytoAviATiON-No Money Needed Now 

Start at once to benefit from reading AVIATION regularly. Your name and address 
on the convenient coupon below will bring you this valuable magazine every month. 
No money necessary now. Just Fill out and mail the attached coupon. You may 
pay in 30 days. But don’t put off mailing the coupon. Don't risk missing any of the 
valuable materia! now appearing in AVIATION. Mail the coupon immediately 

-NOW. 

AVIATION 

330 West 42nd Street New York, N. Y. 

Mall At Once 


AVIATION, 330 W. 42nd St., New York, N. Y. 

Send me AVIATION for one year (1 2 issues). 

I will remit on receipt of your bill. 

Name 

Address 

City end Stale 

Company and Position 


SUBSCRIPTION 
• RATES • 

United Stales, Canada, 
Meaico, Central and 
South America, S3 a 
year; all other countries 
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Two-ptaee Cabin Monoplane 


"‘us" 

P0R1ERFIELD AIRCRAFT CORPORATION 

ssoa McCcc Kcot Kints* City. Miuouri 



PEP UP FLABBY DOPE WITH 

BERRYLOID 

FABRIC REJUVENATOR! 

• Give your old dope job a new lease on life— snap it back 
la normal tauincss wrlh Brrryloid Fabric Rejuvenalorl 

iCTyrrhS”* JXnTp”«l^t“hTenlw* 

cracks— gives real result*! Berryloid Fabric Rcjuvenator 
save, air^ne operators ibou.andi^f 

BERRY BROTHERS 


Like a Radio Beam 

“Classified” advertising is like a radio 
beam. It guides your used plane adver- 
tisement straight and true to possible 
buyers among the closc-to-16,000 readers 
of AVIATION. It is always “there,” 
in good or bod weather, to help you find 
a new "home port" for the plane you 
have for sale. 


MACWHYTE 

I AIRCRAFT 
si STRAND 
and 
CORD 

• For controla — 1x19 non-flexlble, 
6x7 and 7x7 flexible, 7 x 19 extra 
flexible. Preformed and Non-Pte- 
ned— Tinned, Galvanized and 
Stainless Steel Made to meet Army- 
Navy specitications by wire rope 
specialists in the Macwhyte factory. 



The U. S. Army Corps' first official purchase of 
Grade A airplane fabric under the new speci- 
fications For weight and sizing was 

B * A * 30 

the fabric that had been conforming to these 
new standards since it was first produced, nearly 
three years ago. 

WELLINGTON SEARS CO. 

65 Worth StiMl N«W York City 


enasco 

INVERTED INLINE ENGINES 


■ 7 ^ 
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CLOSE 
THE SALE 


M FIT YOUR PRODUCT 
^ TO BUYER'S NEEDS 


^ MAKE THEM DESIRE 
YOUR PRODUCT 

A INTEREST THEM IN PROFIT 
^ POSSIBILITIES OF PRODUCT 


1 GET IN TO SEE THE MEN WHO BUY 


Jit ADVERTISING 

take the first 3 steps 

Youi salesmen's cime is too valuable to be spending bouts 
on the preliminary steps of getting attention, interesting 
the prospective buyer, and creating desire. Advertising can 
do these things at lower cost. 

Advertising will free your salesmen for the real job of sell- 
ing. It permits them to specialize on fitting the product to 
the buyer's needs . . . and to concentrate on closing the sale. 
Let us show you how really low the cost is and how really 
effeaive the job can be, when you back up your sales eSort 
with advertising in the waste-free McGraw-Hill Publications. 


McGRAW-HILL PUBLICATIONS 
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Tirii 1 I lif vou suddenly found yourself facing all the 

Would you be embarrassed otller readers of Aviation? 

There are over 15,600 of them, thousands more than most public halls will accommodate. 



1/ there is anything you want — 

or something you don't v/ant that other readers 
of this paper can supply— or use — advertise in the 

Searchlight Section 


USE AIR EXPRESS FOR RUSH DELIVERIES AV I AT I O N G A S O LI N E 


STANAVO 


AVIATION ENGINE OIL 


ROCKER ARM GREASE 
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Aviation Schools 


SPECIAL OFFER 

AVIATION MECHANICS TRAINING 







ROOJtVIlT AVIATION SCHOOl 


c^autLetn. c^etvicei^, 

•i^cionantuai cz^nitdute 

the sunrise patrol 

With the South's Greatest School. 


^ With the South’s Grcate 
Where the Aitlines of the Natin 
tl Training and Corape 


Front Master Mechanics to Air Line Radio Operator. 
Couraes tSS.OO Up — Easy Terms — W'rtfe tor Free Booklet 

SOUTHERN AIR SERVICES, INC. 

Municipal Airport Memphis, Tennessee 

GOVERNMENT APPROVED REPAIR STATION NO. 218. 


DANIEL Gl'CCENHEIM SCHOOL 
OF AERONAUTICS 

ggasHTMiS-s 


For Addiliaital Advertising of 

Schools 

and 

Flying 

Instruction 

Consult the Classified Advertising 
Index on page 62 — See "Schools” 
and "Flying Instruction” cUssifica- 


T I TAN ! NE» 

TITANINE INC. UNION, N. J. 






BENNETT PROPELLERS 

„,." 3 ;VX 25 % Kwr™ 
5',s?'53.,2' “• 


WHERE TO BUY 

NEW EOUIPMENT-ACCESSORIES-MATERIALS-SUPPLIES 


AIRCRAFT SPRUCE PARTS 


Over 2S years' experience. 

Complete mechanical equipment. 

Toughness Testing Machine 



:aECfTi|gIlgi 


Planes, Engines & Parts 


iKSJss-ft SI 


S?ilic°'|.SnMpon' »?ci.^Taok5rt,b‘ S« 

t Sfiosoo SMI, excellenc S72S — Liorolii P: 
DO S4S0. or icadt lor Taylor Cub. R| 


sf' ' 




K, -s si! 'S"iK 

pan.. Cart also supply LcRhooo, Cletg«. Flit, 
Mernrdes. HalI.Scon and Liwtaice Parw. 
EIlloiI Oois— layol bubblo Baokioi lodlcaior 
»u Sd.so; spcdal Sa.M. Eltln ball Baak In- 
^raioc. lumjooiia, texuiarly Sr.SQi ipadat SS.50. 
Lo^n^Aviaiioo Co., 71S W. Superior, 

LATI LYC. STINSON R. M75. J.«-J 'Wbco. 


fl”Gl'Fon*Wottb?TMS 


;.’^',‘iS?oM 


f.t.'%&=." 


INCINES AND PARTS lor late. Libanr 400 

JetKy City, N. }. No. to 

STINSON^U 'nlmoui^oaly 1^^'!^' ^ 

mde'’'pS?£™cr?'K!lt‘^S«pSibci‘*l'932?'®,Ho^ 
Valero AirptauB DisitiluIoiB, Ctapbic Atn 
Bulldiop, Kaosas City, Mo. No. 11 

IS TRAVEtAni. lust tclicealrd. Paracliuta 
a^ fur Ilori 9y£op^sull, aiae 40. Carl Moorn 




K.Sr’cof’vSSa"S 

See Next Page for Index 
of this and other Classi- 
fied Advertising in this issue 






& 




‘ ‘ Nonh Beach Airport, Jackaoa 

iiS!,“J 2 ir^'a?.to"i 






CenweTbelSily.'^Si, <2f.' 
’^ooToS? 

wiy"'Cot^rLioa, '*UaiOn”’'.«nii 

AERONCA CABIN IP!S Deoiooa 
192 Hours. Like Nov, SI.2H.M). . 
i«. lot., OneUod Airport, Ocyel 


sb£„S 

'€■1 

Ig-HS 

si.S“Sj.a s,r.s» 








^ISTOCRAT ibtet place cabio monopliM, hour^'Fr~°°EybfSf ^dS, 'oSSy^ Whe^i 

s»K3CSSiS?£ SS-£S£esSS 


S:fl°S3%sT?M<{S 




3 RBTON^rnON^ s. 
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F o R S A L E 

ENGINES just purchased from U. S. Government 
Surplus Stock 


.aalir. 

Afaaa/arlarsr 

T,ft 

' Ae.s/ 
Cy/i»drrj 

"°^'r 

R-fM. 

Ces/aar 

20 

Pratt & Whitney 

1860B Geared, Radial 

9 

575 

1950 

Air 

37 

Pratt & Whitney 

R1340C Radial "Wasp” 

9 

4S0 

2100 

Air 

S3 

Pratt & Whitney 

A-1 R1690 “Hornet” 

9 

S2S 

1900 

Air 

36 

Wright 

R97S Radial "J-6” 

9 

300 

2000 

Air 

19 

Curtiss 

VlS/0 “Conqueror” 

12 

600 

2400 

Liquid 

87 

Curtiss 

VI ISO “D-12” 

12 

43S 

2300 

Liquid 

28 

Curtiss 

VIS70 Geared “Conqueror” 

12 

600 

2400 

Liquid 


in stock Liberty 400 H.P., Packard 800 H.P., and Hispano Wright l: 
of flexible cable, ball bearings, metal propeller blades and hubs and r 
immediately, sending a list of your requirements, and quotations will be mailed promptly. 

THE VIMALERT COMPANY, LTD. 

813 GARFIELD AVENUE JERSEY CITY, N. J., U. S. A. 


ANI\'OUN€INC 

I MUNICIPAL AIRPORT 



THE H. C. ROBBINS CO. 
WACO AIRPLANES 

REARWIN AIRPLANES 

Free flight iostruciion. 


r Propellers— All Airer.fl .Ualerl.le 
I Crankcase and Cylinders \Felding 
r A Sperialiv 


WIUGIIT GIPSY 




ci“'S”Ks“' 

T,'iS\SSlLcW . 

i 




1 L I 


ERICK/On6^REmmERT 


6 Tri-Motor Stinsons 


I j MODEL SM 6000B 

I Fkilly equippeil for night flying, ci 

I Ss!''!Tam%o!""'“ '“'Ssfi.':"rt"'cib”K 1 j Un""charler,°'^oT°<ithe"''paaK 
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3 new 

McGRAW-HILL 

Books 


Here are three recently published, 
u[>-to-date books covering a wide 
range ol general and special design 
data and methods. Check these de- 
scriptions; then send lor the books 
that interest you, ior 10 days' ex- 
amination on approval. 

Wood’s 

TECHNICAL AERODYNAMICS 

A simplified, practical treatment oi the aerodynamics of 
airplanes, covering the basic principles of airplane flight 
and emphasising reliable technical data and their use in 
making calculations of airplane performance and stability, 
330 pages, illustrated, $3.50, 

Nelson’s 

SEAPLANE DESIGN 

Gives a wealth of important information and data covering 
the problems of aeronautics and marine design, without 
duplicating existing material on the respective subjects. 
Includes detailed sketches of typical seaplanes, flying ^ats, 
and separate float seaplanes of the latest type. 274 pages, 
illustrated, $3.50. 

Younger’s 

STRUCTURAL DESIGN OF 
METAL AIRPLANES 

A complete guide to modern methods of designing nll-met.')l 
airplanes, from general requirements and factors of air- 
plane design, and design procedure, up to the latest devel- 
opments available on the design oi thin sheet metal airplane 
construction. 344 pages, illustrated, $4.00. 





McGrarr-niU Sook Co,. lf\o„ 330 W. 4Sna Be, 30. Y. C. 





□ Toanpr — Slruclunl Doolen ot Mcl.U Aln>Ion», S4.00 





4*5 place cabin planes domestically in IPSfl 

alt other makn—in addition to doing the 
largest esport buBinesa in the bistory of 
the corapanyl It's because of V'aeo’s . . . 
BtlCGEDNESS-fllMr<l> construction for 
which Vacos ore famous assures long life 

ADVANCED DESICN-ICo manufac- 

neering development is iocorporuted in a 


MANEUVERABILITY-Porticular at- 
tention has been devoted to landing charac* 
tcriBlics of the 1936 models, making titem 
outstnmling even among WactM for their 

and their grouad-gripping stops. 
COMFORT— Cabin interiors arc comfort- 
able to the point of lurury', noiseproofed. 


pecrectly heated and thoroughly ventilated 
the ease and convenience of pilot and pas- 

PRICES-n’ocos for 1936 are offered at 
lower prices than ever before. Storting at 

varied speciricalions and equipment for 


WACO AIECBAFT COMPANY 


lay piircHasr it from income rather than 
ipilul. Call the IX'aro dealer near you, or 



DEPENDABLE TROUBLE-FREE PERFORMANCE 
This thought, always uppermost in the minds of 
Continental Research and Production Engineers, is 
further evidenced hy the recent announcement of 
the new Conrinental model W>670 engine t 
AUTOMATIC VALVE LUBRICATION. Engine 
oil, under pressure to the rocker boxes, eliminates 
periodic greasing at this point. This progressive 
improvement, and many ethers, is available in the 
Continental model W<670 developing 325 and 240 
horsepower. 

ranfinental Motors roroarafion 
Aircraft Engine nivision 


1 East Jefferson Avenue 


DETROIT, MICHIGAN 
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This One Thing WE Do 

One single motive dominates the entire force at the 
Beechetaft plant. Ftom the engineering department 
to the final assembly every worket is constantly sttiv- ' 
ing to make each Becchcraft the most ferfeci aJrplaiif 
ever huiU. 


a radical departure from the Bccchctafts made last 
per hour faster than other so called "new models." 
ami improremeals that make it an even finer air- 


The Beechetaft you buy today is 
year . . . and it is still IS to JO n 
However it does embody refiaem 
plane than it was last year. 

Walter Beech has established this policy to protect Beechetaft or 
DRASTIC DEPRECIATION which has been so disturbing to owners of other airplane 
Beechcraffs depredation is the smallest in the history of the mdustry. 

This fact, for it is a fact, 
turning to Beechetaft. 


e pilots and owners ai 


for the new Beechetaft catalog. 

THE BEECH AIRCRAFT CO. - 
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Record 


L ast year when we made our evaluation of the aircraft in- 
dustry in terms of purchasing power, we pointed with justifiable 
pride to the fact that within the two years between 1933 and 1935 
the total had swelled from $110,000,000 to $167,000,000. Once 
again we are able to forecast substantial growth, to justify again 
the titling of our annual survey a record of progress. The money- 
bags 8ta«ed on the several shelves of the industry shown above 
(each bag representing a potential expenditure of $1,000,000) 
total 183 for the calendar year 1936. The solid black symbols rep- 
resent money that comes into the industry from outside its own boun- 
daries. The grey symbols represent our estimate of money that 
will be spent within the industry in the form of purchases of parts, 
materials, and supplies by one division from another. 

A few comparisons, shelf by shelf, with last year: passenger 
transportation shouldbe up 20 to 25 per cent; mail revenues will be- 
main substantially the same; military purchases should up 15 to 20 
per cent; instrument and accessory sales about 30 per cent; fuel 
and oil sales about 30 per cent; and the schools and Hying services 
should advance close to 40 per cent in volume. With WPA money 
available, it should be possible for suppliers of airport and airway 
equipment to increase their sales about one-third. 

So much for the future. In the pages that follow we present the 
record of the past, the basis for our optimistic outlook upon the 
year 1936. 


of 

Progress 




Domestic Air Transport 
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justify in the light of the proven unpredictable past. Part 
of the big margins between 1935 and 1934 were attributable 
to the wrecking of 1934's record by the airmail cancellations. 
Instead, 1936 will have to beat a bumper year, One feather 
in the vrind is certainly the 1936 January summary of traffic 
recently issued by the Bureau of Air Commerce. It showed 
miles flown 4^45,199; passengers carried 44,061; passenger- 
miles flown 18,982307; express pound-miles 195395,810. 
Those figures stand respectively 31 per cent; 57 per cent; 
41 per cent; and 73 per cent above the corresponding figures 
for January, 1934, January, 1934, remember, was a prccancclla- 
tion month. The January, 1936 figures showed an average 
passenger trip of 431 mile; compared with the 1934 average 
of 406 and a 1935 average of 419 — another encouraging index. 
Related figures: the average air mail letter travelled 672 miles 
in 1934, only 620 in 1935. The average express shipment 
moved 570 miles in 1935, 

A 30 per cent increase in passenger-miles, and mail-pound 
miles, a 40 per cent increase in express pound-miles. We 
set it here as a tentative attempt at a conservative estimate 
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PAN AMERICAN OPERATIONS. The new Irans-Paeilie PAN AMERICAN CARGO. Up 1 0 per cent over 1934. 
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Airports and Aerial Service 
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locally Irom the 1,400 involving $110,- 
17i,828 so. far approved by WPA 
headquarters in Washington. 

Materials purchased for construc- 
tion work include lighting and drain- 
age equipment, paving and hangar 
construction materials, fencing, paint, 
and grading machinery. Some indica- 
tion of the volume of material neces- 
sary for this work is given by the 
following breakdown of the 410 


projects at present completed or un- 
derway ; 

40 require purchase of lighting 
equipment. 

3y require construction of hangars 
and other buildings. 

50 require paving of runways or 

15 require major painting jobs but 
almost all will rct|uire paint 

10 require oil for runways. 


AVl.VriON 
<4prt/, 1936 

41 require drainage equipment. 

15 ret|uire fencing. 

The accompanying map showing the 
geographical distribution of WPA air- 
port funds indicates that certain states 
liave been slow in accepting the op- 
portunities offered by the program 
while others (some of which have 
only small numbers of licensed planes 
in operation within their borders) 
have received more than their full 


PLANES, PILOTS, PORTS AND PRO)ECTS 
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PILOTS LICENSES BY YEARS. Private 

licenses lead all other categortes in 
growth in 1935. 


share of the allotments. The relatively 
low density in volume of allotments in 
states having important transport air- 
ports indicates that the program has 
not yet accomplished its previously 
announced purpose of giving first at- 
tention to key points on the airline 

As to the final total of funds to be 
expended on the program there is 
much latitude for speculation. One 
thing seems reasonably certain. 
Weather, floods, tornados, and local 
conditions of various sorts will make 
it difficult, if not impossible, to com- 
plete the program on schedule and 
it is likely that some extension of lime 
will be arranged. It is also con- 
ceivable that the final total of allocated 
funds will be considerably larger than 
previous estimates have inchcated. 
Projects approved by the Air Com- 
merce Bureau to date, given in the last 
column of the table on page 74, may 
be considered as an approximate goal. 

Mileage Sown in miscellaneous 
operations during the first half of 
1935 reached 40,234,185, the highest 
Icsrel since 1931. Passengers carried 
were 556,332 in number. Although 
figures for the last half of 1935 are 
not yet available, estimates indicate 
that substantial increases may be ex- 
pected in each of the following categor- 
ies of miscellaneous operation: 

Instruction, 53 per cent. 



csrller in 1935 than in four previous 


Cro.ss-country, sightseeing, advertis- 
ing, dusting, photography, etc., 29 
per cent. 

Pleasure, 8 per cent. 

Experiment^, exhibition, demon- 
stration, competition, 98 per cent. 

Business (non aeronautical), 18 
per cent. 

Major gains are indicated in the 
subdivisions including instruction and 
demonstration flying, which form the 
foundation for future private flying 
activity. 

Fixed base services other than in- 
struction have shown a healthy in- 
crease which may be attributed to 
increased charter and sightseeing ac- 
tivity resulting from improved condi- 
tions in business generally and to 
more general use of airplanes in agri- 
cultural and survey functions for crop 
control and public works projects. 
Most significant for the manufacturers 
and distributors of airplanes is the 
rising activity of airplanes used in 
non-aeronautical business. After three 
years of stability this figure for I93S 
has far surpass^ the mark for 1931. 

Although the safety of non- 
scheduled commercial flying in 1935 
soared to heights never before at- 
tained, there is still plenty of room 
for improvement when comparisons 
arc made with the record of the air- 
line operators. Statistics show that 
it is safer to ride in a scheduled air- 
liner than it is to go for a jaunt in the 
family automobile, but the family air- 
plane, if such a thing may be said to 
exist, is in quite a different category. 
On the average it is only one fifteenth 
as safe as the scheduled airliner or 
the automobile. This is not an indict- 
ment of the private airplane or the 
responsible charter or sightseeing 
operator who is'doing comparatively 
well. But these people are being 
penalized as the direct result of care- 
lessness, poor judgment, unnecessary 



lliefnset^ t~~1 Idmtifiet/ anlv 


LICENSED AND IDENTIFIED 

in 1935 St the expense of those only 
identified. 


acrobatics and general violation of Che 
Department of Commerce regulations. 
According to recent accident studies, 
one-half of the accidents in miscella- 
neous and pleasure flying are due to 
pilot errors, one-third to careless 
flight instruction, and only 10 per 
cent to bad weather. Further sub- 
stantial improvements in the safety of 
miscellaneous flight may be expected 
from the recent efforts of the National 
Association of State Aviation officials 
and certain aircraft manufacturers to 
cooperate with the Air Commerce 
Bureau in its work to eliminate the un- 
necessary haaards of flight. 
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I N LAST YEAR’S Record of 
Prt^ress Number we wrote, "For 
the American air forces, the big news 
of this or any other year is that the 
population of the halls of government 
has at last attained to a unanimous 
understanding that a modern air force 
costs money and that one cannot be 
created simply by passing a law 

We can hardly do better than to 
head this comment on 1935 develop- 
ments with the remark that the 
unanimous understanding granted to 
Congress in 1934 has been not only re- 
tained but even further developed. For 
the fiscal year ending June 30, 1935, 
the two branches of our air arm had 
$65,000,000 available between them in 
^rect appropriations. For tlie fiscal 
year of 1936 they have had $91,000,- 
000. Appropriation bills about to 
emerge from the present session of 
Congress up the Air Corps appropria- 
tion another $14,000,000 above its 
1936 $50,000,000 and add a correspond- 
ing increase to the Navy's figure. 

Although there have been substantial 
increases in appropriations for new 
equipment, they have been reflected but 
poorly in the accompanying chart of 
planes on hand. Actual delivery of 




DIRECT APPROPRfATfONS POR THE AIR SERVICES. The rapidly rising cost »f our 
air defenin. "Indirect" epptoprleHont more then double these expenditures. 


FLYING EQUIPMENT OF AIR FORCES. 

Both arms continue their emphasis on 
service types. Both hold almost atation. 
ary as obsolescence absorbs new procure- 


new units to the Air Corps in 1935 
was practically at a standstill but the 
years development work began to bear 
fruit early in 1936 and important con- 
tracts were forthcoming, including ; 
Northrop, 210 attack ships; Douglas, 
90 twin-engined bombers; and Boeing, 
13 tour-engined bombers of the 299 
Model. Navy procurement in 1935 
was marked by the letting of a num- 
ber of contracts, one to Consolidated 
for 60 long-range patrol boats costing 
^,500.000, the largest single ship order 
ever placed in peace time. Second 
largest Navy order of the year went 
to Curtiss-Wright for scouts. 

A large part of this money has gone, 
of course, into the extensive aircraft 
procurement programs as related in the 
section on Production and Export. But 
large sums have also been available for 
unprecetlently extensive flight opera- 
tion.*, in both services. 

The Air Corps year was marked by 
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several advances not amenable to 
statistical treatment. First in im- 
portance the GHQ airforce was set up 
early in January, and gave the service 
a freedom for tactical development it 
has asked for since the Armistice. As 
a result comparatively large groups of 
combat craft undertook extensive 
maneuvers in various parts of the 
country of a type hardly possible under 
previous set-ups. Few measures have 
ever had so good an effect on air force 
morale. Second, the passage of the 
Wilcox Bill during the summer gave 
the Corps a mechanism by which it 
can acquire and seek funds from Con- 
gress for a system of air bases de- 
signed on a definite and modem 
concept of the country’s air defence 
problems. Chief fly in the Air Corps' 
ointment still remains that of promo- 
tion — beyond much doubt, the 1935 
tryout of the temporary-rank plan 
proved it no big improvement over the 
slow whole-army system of advance- 

Somewhat disturbing is the Air 
Corps safety record for the year end- 
ing June 30, 1935. The drop of the 
preceding year over the 1933 figure 
was partly accounted for by the Corps’ 
grief with the Air Mail. The 1935 
figure lacks even that explanation. A 
larger proportion of flying in high- 
performance combat types, maneuvers 
approaching war conditions, more bad 
weather cross-country attempts seem 
the underlying causes of the safety 

Outstanding developments in the 
Navy’s flying year were the addition of 
the Ranger to the fleet’s active carrier 
forces, the brilliant part played by the 
carriers and the patrol boat squadrons 
in the spectacular Pacific maneuvers, 
and the cadet program that will add 
close to 500 to the Service's list of 
trained pilots. 

Incidentally, we must explain here 
the absence from the accompanying 
chart of figures for Navy operations 
and safety for recent years, by ex- 
pressing our regret that our Navy has 
gone as mute statistically as mute 


SAFETY IN THE SERVICES. The down- 
Reeent Navy figures net available. 


World Air Power 





T he making of comparative esti- 
males of the air powers of dif- 
ferent nations has become one of the 
most haaardous of statistical occupa- 
tions. Our estimate a year ago was 
made amid difficulty enough. Since 
then Germany has launched on one 
of the most extensive programs of air 
force building in history. France and 
England have started wide replace- 
ments and increases. Italy has been 
at war for months. Russia has carried 
on with its ambitious plans but has 
grown none the less difficult to gage 
from half a world away. Japan pre- 
sents equal difficulties. 

Meanwhile the argument over what 
constitutes a “first-line aircraft," an 
“effective combat plane," or a "reserve” 
has grown increasingly muddled, paci- 
fists claiming almost anything with 
wings will be capable of considerable 


action in the rase of hostilities: gen- 
erals maintaining that no planes in 
their commands will be worth a tinker’s 
dam save what has been delivered 
within the past half year. 

As a matter of fact most such classi- 
fications are quite meaningless without 
complete specifications of the type of 
warfare, the opposing forces and the 
quality of industrial backgrounds in- 

Our own analysis is based on the 
assumption that the United States 
possesses 1,900 effective combat air- 
planes In good repair and that such is 
our air force. Insofar as we could 
we have made that our yardstick in 
judging the forces of other countries. 
For those who believe this country has 
only a few hundred serviceable air- 
craft we suggest a similar scaling 
down of all countries accordingly. 





il-THOUGH Ihe number of aircraft 
f\ produced in ibc United States for 
1535 did not quite reach the levels 
predicted last year, the trend continues 
to be dednilelv upward from the low 
established in 1933. In both transport 
and military categories, however, gains 
were not spectacular. Biggest boost 
canic, somewhat unexpectedly, from 
the production of airplanes for the pri- 

On the basis of dollar valuation, 
where a year ago we had anticipated 
close to ^5,000,000 worth of business 
for 1935, the actual was approximately 


$22,000,000, Two things account for 
this. The first was an unexpected rise 
in demand for light airplanes. Taylor 
Cub led the production list with 230 
units, or just over 20 per cent of the 
total. But the unit value of Cubs is 
low and represents far less than 20 
per cent of the total in terms of dollars. 
Biggest lag, however, came in military 
spending. Where last year it was ex- 
pected that close to $25,000,000 would 
be spent for military aircraft during 
1935, the actual total came to $11,- 
400,000, 

At that, in terms of dollar valuation. 


NEW AIRPLANE AND ENGINES LICENSED IN 1935 





the military took over half of the year’s 
output. Last year the distribution 
ran: military, 47 per cent; transport, 
39 per cent ; non-transport, 14 per cent. 
In 1935 the distribution shows; mili- 
tary, 52 per cent; transport, 38 per 
cent; non-transport, 10 per cent. 

During 1935 the center of gravity 
of aircraft production in the United 
States shifted somewhat, moving fur- 
ther west. As was pointed out in our 
February 1936 issue, two important 
units of the industry, Consolidated of 
Buffalo and North American of Balti- 
more. aliandoncci their former quarters 
and built new plants at Los Angeles and 
San Diego respectively. Not only have 
these two companies established them- 
selves in their new quarters on a more 
extensive scale than their old, but also 
the Douglas plant is being materially 
expanded. The concentration of the 
industry in Southern California, plus 
the expansion of plants already there, 
lias resulted in a marked scarcity of 
expert and mechanical personnel in that 
district. 


Civil aircraft 

Considering civil production for the 
moment, the transport division main- 
tained about the same levels established 
in both 1933 and 1934. This, of course, 
was due to continued replacement of 
obsolete equipment by all the airlines. 
It marked the end of the Ford era 
and the rise of the 2-engined all-metal 
transport, of which the Boeing 247, 
Douglas DC-2 and the Lockheed 
Eleclra are typical. As shoivn in the 
table, the latter two models led the 
transport production in 1935. There 
were periods last spring when better 
than two DC-2s a iveek came off the 
production line at Santa Monica. 

With the virtual completion of the 
current replacement program by many 
of the airlines, production of DC-2s 
has tapered somewhat for domestic 
consumption, but a number of them 
are being turned out for overseas ship- 
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ment. With the DC-3 (DST) now in 
production, and with numerous orders 
for this model on the books, 1936 Doug- 
las output should exceed 1935 both in 
number of units produced and in total 
dollar valuation. The 4-engiiied de- 
velopment (see page 45), this issue 
will not influence production figures 
until 1937-38. 

The Lockheed year was marked by 
orders for replacements by a number 
of the airlines, large and small. Also, 
Lockheed, in common w'itli Stinson, 
Kinner, Beech, and others has a new 
model available which should prove 
popular during 1936, a smaller 2-cn- 
gined transport for feeder line and 
local services. 

The 25 Boeings shown on the list 
were not strictly new production. They 
represent model 247 transports, origi- 
nally built during 1933-34, but rebuilt 
and converted to the netver model 
247-D (550 hp. Wasp engines) by 
United Airlines at its Cheyenn’’ 
(Wyo.) overhaul plant. 

Northrop (Gamma and Delta), 
Stinson (Model A), .Airplane Develop- 
ment (Vultce 1-A) and Bellanca (Air- 
cruiser) also produced land type trans- 
ports. Included on the list also arc 
Marlin and Sikorsky, who delivered 
large flying boat or amphibian trans- 
ports (Martin 130, Sikorsky S-42A, 
S-43) to Pan American Airways, and 
Inter-Island Airways (Hawaii). 

For the private owner 

In the private owner field unex- 
pected strength developed. Most spec- 
tacular was the showing put up by the 
light, low-horsepower class, including 
Taylor, Aeronca, Porterfield, and 
Rearwin. Waco, Stinson, Fairchild, 
Lambert and Beech turned in good fig- 
ures for the more expensive types. 

Nor are there any signs of slacking 
off in the private owner market for 
early 1936. Indications arc that all 
manufacturers of civil airplanes for 
non-transport use can count on in- 
creased business for tlie spring of 1936. 
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AIR CORPS PLANE CONTRACTS SINCE DEC. 1, 1934 

Otr. I. I93<— dpucIidaUd — 51 Iwu-plxre pursmia - S2.M9,2SI — Wilabl Couuveron 
Uer, 1 1, 1934 — Northrop .— 110 ottach — S). 090.400 

Drr, 24, 1934- DouaUa — 7 1 ob4oivBtion — SI. 700, 400 — Prptl a Whitnty 700 Hp. 

Jan. 2, 1935 — Sorarahy ” 33baaio IraiaiBS - 5734,730. — Wriplit 350 hp. 

,\pr. 2, I93S — Martin — ISbomhsra — 5052279 - 2 lYrlsht Cj-cloMO 

July 3, 1935 -Slarman — 26 priiMry liaineia — 1243,570— lycunuai 223 hp. ^ 

Sept. 26. 1933 -. Dauplaa — lOtrtnspona - 91.233,000 - twoVp'nahtCyeloRea. 

Dec. 17. 1935 - Notlhicp— III itutoh— 93,065,530— Pratt * WLitnej- 750 hp. 

Dee. 21, 1935 — Douslaa- 10 hombera - 90.495,000— tuo Wright 1000 hp. 

Dec. 21, 1935 — Bn«e| — Ubamhor* — approx. 93,230.000— four Wright 1000 hp. 

NAVY PLANE CONTRACTS SINCE DEC. 1. 1934 

Jan, 3, 1 935 — Vought — 54 boEDbem — 91,604,500- Piatt & Whitney 

Pel,. 12, 1935 —Gtumjnan — II utaity— 9257,954— Wright Cyctone 

Feb. 25. 1933- Great Uhea— 1 6 hombera — 9437,503 — Pratt a Whiloey 530 hp. 

Mar. 1935— Curtiie- 135 obeareation — 92 732 70S —Pratt * Whilaey Waep 
Mnr.30.1933- Vongbt — 16 ebeervation— 5347.500— Pratt * Whitney Waap 
June 29, 1933 * Cauelldale4 — 60 patrol — 50,506,000 — Itvo Pratt 4i Whitney 530 hp. 

June 29, 1935 — Grumman - 29 uiiUly— 5543.964- Pitii t Whitney 130 hp. 

June 29, 1933 — Dauglae - 3 tnaepartn- 9135.002 — lu'o Wright Cyeloaea 

Jart. 20, 1936— Douglao - 114 lucpedo bomham — 13,636.000— Pratt 4 Whilnay 530 bp. 

Allconir«atpricas]ndu4eepara4. Alleontraci prirar except Douglaalranaparuare for rfanea without onginaa. 



continued the use of trailing edge flaps, 
a trend which began well in 1934. 

A development which bore no com- 
mercial fruit in 1935 but may influence 
next year’s production was the Bureau 
of Air Commerce’s light plane compe- 
tition. Extensive experimental work 
was carried out on such radically new 
types as the Waterman Arrowplane, 
the Hammond Model Y, and the read- 
able autogiro, but apart from experi- 
mental models there was no production. 




AIRPLANE PRODUCTION IN DOLLARS. Rising steadily, 
the total surpasses the 1930 mark. 


VALUE OF ENGINE PRODUCTION. Increase in military 
engine manufacture eould not outweigh commercial lossec. 
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Curtiss Wright, on the other hand, pro- 
duced the CW Coupi to Department 
of Commerce specifications, announced 
its readiness to deliver to customers. 

Toward the end of last year, in order 
to discover what the industry thought 
alx)ut the Bureau of Air Commerce 
light plane program, Aviatiok circu- 
lated a questionnaire, compiled results 
in the December issue. The question- 
naire disclosed a great deal more inter- 
est in the program than was generally 
supposed to exist. Outstanding among 
tile results was marked interest in at 
least three of the Department’s proj- 
ects, (a) the use of automobile engines 
for aircraft (see below) ; (b) three- 
whceled landing gear; and (c) the 
Toadable autogiro. Of the three, con- 
siderable current interest seems to be 
in the three-wheeled landing gear. 
There are a number of ships on engi- 
neering drafting boards incorporating 
this feature. Interest is not confined 
to the smaller airplanes, but extends 
all the way up the line to the largest 
transports. 

Another product of the questionnaire 
was a general specification for private 
owner requirements written by some 
300-odd manufacturers, owners, and 
users. The concensus of opinion cen- 
tered on a two or three-place airplane 
landing at 40 nep.h., with a top speed 
of about 115 m.p.h. and a range of 500 


Engines 

As usual, engine production follows 
the airplane picture closely. Surpris- 
ingly enough, a few OX's still show up. 
Continental appears to be leader in the 
low horsepower field due largely to 
the use of the A-40 in Taylor Cubs. 
Aeronca made a good second. P & W 
Wasps and Wright Cyclones about di- 
vided the honors for transport plane 
power (in Boeing 247-Ds and Douglas 
DC2s). 

Of note was the interest in automo- 
bile conversions (fostered by the Bu- 
reau of Air Commerce development 
program). Fahlin tested and flew a 
Plymouth power plant, and a number 
of Ford V.fi conversions have been re- 
ported. Casey Jones School of Aero- 
nautics tested an Essex engine, with 
a belt driven propeller. Automobile 
engine conversions show high weights 
per hp., but they have the great virtue 
of low first cost and cheap parts re- 
placement, They appear, on test, to be 
sufliciently reliable for aeronautic use. 
How far they will be adopted tor Right 
use remains, however, problematical. 

The military 

Although Army and Kavy appropria- 
tions for aircraft showed recovery in 
1929 levels in 1935, and spectacular up- 
ping to all-time highs for 1936 and 1937. 


the actual performance in terms of pro- 
duction and deliveries for the year 1935 
was disappointing. The Navy received 
some ships for replacement, the Army 
practically none The new procurement 
programs, however, inaugurated last 
year, are beginning to show signs of 
making some progress in early 1936. 
Factories are busy on contracts placed 
since Dee. 1, 1934 (see table) and it is 
expected that new equipment will be 
coming into the hands of service squad- 
rons at a reasonably good rate during 
tlie rest of this year. In view of the posi- 
tion of the United States in the chart 
of World Air Power (page 77), the 
need for the new equipment appears 
to be very acute. 

Beyond the contracts listed in the 
table as already placed, new bids have 
just been asked for a number of obser- 
vation, training, and cargo carriers for 
the Air Corps (see News Section). 
Also, openings are now due on the 
pursuit competition postponed from last 
fall. It seems unlikely, however, that 
deliveries on any of these last items can 
he expected in 1936. 

Both the Army and the Navy have 
announced five-year procurement pro- 
grams, the Army’s to lead to 4,000 ac- 
tive airplanes by 1941, the Navy's limit 
being about 2,000. As shown on page 
76 Army and Navy together have 
1,900 airplanes on hand at the moment, 
1,045 more actually on order. How 
these figures will slack up in terms of 
the growing air forces of other Powers 
may be seen on page 77. 

The export market 

Although aeronautical exports 
dropped back from last year’s high, 
they still total better than $14,000,000. 
Airplanes and engines lost ground i 
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of the excellence of American aircraft 
products, there is every reason to ex- 
pect that overseas shipments of appa- 
ratus of this sort will continue to climb 

Where most of the aeronautical ma- 
terials went during t)ie year 1935 can 
be seen from the map. A glance at the 
table indicates that our best individual 
customers are Soviet Russia. The 
Netherlands, and China. 

The relatively large amount of busi- 
ness done in The Netherlands can be 
accounted for chiefly by the fact that 
Mr, Anthony Fokker acquired the 
rights to distribute (and/or build) 
Douglas transports in Europe. The 
total figure given for The Netherlands, 
therefore, does not necessarily repre- 
sent equipment used in The Nether- 
lands, but rather exported through Hol- 
land for general use abroad. The 
Royal Dutch Airlines (KX.M) is, 
however, a good individual customer 
as it has taken over a number of Doug- 
las transports for its own use on its 
Colonial services. 

The Far East still holds attractions 
for our export markets. Asia totalled 
over $4,000,000 worth of business last 
year, was second only to Europe. As 
has been pointed out, China is one of 
our best customers and reports indicate 
that she looks with increasing favor on 
American equipment both for her com- 
mercial airlines and for her rapidly- 
growing military air forces. Japan, on 
the other band, appears to be slipping 
as an export market for the United 
States. Recent reports indicate that 
German equipment is finding increased 
use, particularly with the military 
people- In view of rapidly shifting 
alliances and the realignment of world 
forces this is not an altogether unex- 
pected trend. 
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• WITH HOWARD HUGHES-5.86 MILES A MINUTE! 



"When Howard Hughes 
hurled the Hughes Aircraft 
CompanY's No. 1 design 
blue-winged monoplane over 
four laps of a three-kilometer 
course at Santa Ana, Cali- 
fornia, he set a record of 
352 miles per hour, exceed- 
ing the former land speed 


record by 38 miles an hour. 
In this spectacular achieve- 
ment, as in most historic 
speed and endurance flights, 
Thompson Valves were 
standard engine eguipment. 



n <!^ nno tin cement 
of <JMajor Importance... 

no VOLT A.C.-AUXILIARY POWER SYSTEM 

The a«lvent of the large multi-engine transports with tlieir inereased (*leelri<’al 
power re<piirements has le<l to (h«‘ development ol an imlepemhm t po\^^r snj*ply 
SN stem, with grea ter output at liigher voltage than in present use and at lre<pieneies 
conducive to lower transformer and motor weights. 

Climaxing eight \ears of exliaustive and thorough ^levelopment and pmchu-lion 
maimfacturing e\p<‘rience on high tre<pienc\ alternating current and auxiliary 
gasolim* engine «*(jui|>inenl lor aircraft, the I'.clipse Aviation (corporation with a 
hackground of more than two decades of aircraft accessor\ manufacturing, offers 
to the aviation industr^ a comjdete technical service on all prol)l<‘ms [)ertaining to: 

Auxiliar\ gasoline engine equipment 

Alternators generating I 10 volt \.C. power of any frequency 
Alternating (Current Motor Driven Ac<'essor\ Lnits 
Auxiliar\ (gasoline loigine l)riv«m Accessory I nits 

Recommemlations and complete installation analysis for specific types of aircraft 
including delaile<l information on the component accessory units for all jmrposes 
will be gladh prepared on request. 

• • • 

ECLIPSE AVIATION CORPORATION 

SUBSIDIARY OF BENDIX AVIATION CORPORATION 

East Orange, New Jersey, U. S. A. 


ECLIPSE M U F ACE U RES : Hand inertia Starters • Electric Inertia Starters • Direct Cranking Electric Starters • 

Hand Turning Gears • Retractibie Landing Gear Motors • Air Injection Starters • Battery Charging Generators (voltage regulated) • Double 
Voltage Radio Generators (voltage regulated) • Radio Dynamotors ■ Engine Driven Radio Dynamotors (voltage regulated) • Engine Driven 
Alternators (constant speed) • Engine Driven Vacuum Pumps (for navigating instruments) • Engine Synchroscope • Auxiliary Power Equip- 
ment ■ Engine Driven and Motor Driven Hydraulic Pumps • Battery Booster Coils • Automatic Supercharger Regulators • Booster Magnetos 
Fuel Flowmeters ' Superchargers • Automattc Pitch Propeller Hubs • De-Icer Equipment • Flexible Metallic Tubing. 




